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Human Colon Cancer Associated 
Gene Sequences and Polypeptides 

5 

Field of the Invention 

This invention relates to newly identified colon or colon cancer related 
polynucleotides and the polypeptides encoded by these polynucleotides herein 
collectively known as "colon cancer antigens/' and to the complete gene sequences 

10 associated therewith and to the expression products thereof, as well as the use of such 
colon cancer antigens for detection, prevention and treatment of disorders of the 
colon, particularly the presence of colon cancer. This invention relates to the colon 
cancer antigens as well as vectors, host cells, antibodies directed to colon cancer 
antigens and recombinant and synthetic methods for producing the same. Also 

15 provided are diagnostic methods for diagnosing and treating, preventing and/or 
prognosing disorders related to the colon, including colon cancer, and therapeutic 
methods for treating such disorders. The invention further relates to screening 
methods for identifying agonists and antagonists of colon cancer antigens of the 
invention. The present invention further relates to methods and/or compositions for 

20 inhibiting the production and/or function of the polypeptides of the present invention. 

Background of the Invention 

Colorectal cancers are among the most common cancers in men and women in 
the U.S. and are one of the leading causes of death. Other than surgical resection no 

25 other systemic or adjuvant therapy is available. Vogelstein and colleagues have 
described the sequence of genetic events that appear to be associated with the 
multistep process of colon cancer development in humans (Trends Genet 9(4): 138-41 
(1993)). An understanding of the molecular genetics of carcinogenesis, however, has 
not led to preventative or therapeutic measures. It can be expected that advances in 

30 molecular genetics will lead to better risk assessment and early diagnosis but 
colorectal cancers will remain a deadly disease for a majority of patients due to the 
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lack of an adjuvant therapy. Adjuvant or systemic treatments are likely to arise from a 
better understanding of the autocrine factors responsible for the continued 
proliferation of cancer cells. 

Colorectal carcinoma is a malignant neoplastic disease. There is a high 
5 incidence of colorectal carcinoma in the Western world, particularly in the United 
States. Tumors of this type often metastasize through lymphatic and vascular 

channeIs.-Many-patieM 

fact it is estimated that 62,000 persons in the United States alone die of colorectal 
carcinoma annually. 

10 At the present time the only systemic treatment available for colon cancer is 

chemotherapy. However, chemotherapy has not proven to be very effective for the 
treatment of colon cancers for several reasons, the most important of which is the fact 
that colon cancers express high levels of the MDR gene (that codes for multi-drug 
resistance gene products). The MDR gene products actively transport the toxic 

15 substances out of the cell before the chemotherapeutic agents can damage the DNA 
machinery of the cell. These toxic substances harm the normal cell populations more 
than they harm the colon cancer cells for the above reasons. 

There is no effective systemic treatment for treating colon cancers other than 
surgically removing the cancers. In the case of several other cancers, including breast 

20 cancers, the knowledge of growth promoting factors (such as EGF, estradiol. IGF- 1 1) 
that appear to be expressed or effect the growth of the cancer cells, has been translated 
for treatment purposes. But in the case of colon cancers this knowledge has not been 
applied and therefore the treatment outcome for colon cancers remains bleak. 

There is a need, therefore, for identification and characterization of such 

25 factors that modulate activation and differentiation of colon cells, both normally and 
in disease states. In particular, there is a need to isolate and characterize additional 
molecules that mediate apoptosis, DNA repair, tumor-mediated angiogenesis, genetic 
imprinting, immune responses to tumors and tumor antigens and. among other things, 
that can play a role in detecting, preventing, ameliorating or correcting dysfunctions 

30 or diseases of the colon. 
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Summary oflliFInvention 

The present invention includes isolated nucleic acid molecules comprising, or 
alternatively, consisting of, a colon and/or colon cancer associated polynucleotide 
sequence disclosed in the sequence listing (as SEQ ID Nos:l to 773) and/or contained 

5 in a human cDNA clone described in Tables 1. 2 and 5 and deposited with the 
American Type Culture Collection ("ATCC"). Fragments, variant, and derivatives of 
these nucleic acid mo lecules are also encom passe,d_b,v-theJnventiQn^Fhe-present- 
invention also includes isolated nucleic acid molecules comprising, or alternatively 
consisting of, a polynucleotide encoding a colon or colon cancer polypeptide. The 

10 present invention further includes colon and/or colon cancer polypeptides encoded by 
these polynucleotides. Further provided for are amino acid sequences comprising, or 
alternatively consisting of. colon and/or colon cancer polypeptides as disclosed in the 
sequence listing (as SEQ ID Nos: 774 to 1546) and/or encoded by a human cDNA 
clone described in Tables 1, 2 and 5 and deposited with the ATCC. Antibodies that 

15 bind these polypeptides are also encompassed by the invention. Polypeptide 
fragments, variants, and derivatives of these amino acid sequences are also 
encompassed by the invention, as are polynucleotides encoding these polypeptides 
and antibodies that bind these polypeptides. Also provided are diagnostic methods for 
diagnosing and treating, preventing, and/or prognosing disorders related to the colon, 

20 including colon cancer, and therapeutic methods for treating such disorders. The 
invention further relates to screening methods for identifying agonists and antagonists 
of colon cancer antigens of the invention. 

Detailed Description 

25 

Tables 

Table 1 summarizes some of the colon cancer antigens encompassed by the 
invention (including contig sequences (SEQ ID NO:X) and the cDNA clone related 
to the contig sequence) and further summarizes certain characteristics of the colon 
30 cancer polynucleotides and the polypeptides encoded thereby. The first column shows 
the "SEQ ID NO:" for each of the 773 colon cancer antigen polynucleotide sequences 
of the invention. The second column provides a unique "Sequence/Contig ID" 
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identification for each colon and/or colon cancer associated sequence. The third 
column, "Gene Name," and the fourth column, "Overlap," provide a putative 
identification of the gene based on the sequence similarity of its translation product to 
an amino acid sequence found in a publicly accessible gene database and the database 
5 accession no. for the database sequence having similarity, respectively. The fifth and 
sixth columns provide the location (nucleotide position nos. within the contig), "Start" 

and "End ". _in_the-poLvnucleQtide— sequence— SEQ-'ID~NOTX r9 '"fRaraelineate the 

preferred ORF shown in the sequence listing as SEQ ID NO:Y. The seventh and 
eighth columns provide the "% Identity" (percent identity) and "% Similarity" 

10 (percent similarity), respectively, observed between the aligned sequence segments of 
the translation product of SEQ ID NO:X and the database sequence. The ninth column 
provides a unique "Clone ID" for a cDNA clone related to each contig sequence. 

Table 2 summarizes ATCC Deposits, Deposit dates, and ATCC designation 
numbers of deposits made with the ATCC in connection with the present application. 

15 Table 3 indicates public ESTs, of which at least one, two, three, four, five, 

ten, fifteen or more, of any one or more of these public EST sequences are optionally 
excluded from certain embodiments of the invention. 

Table 4 lists residues comprising antigenic epitopes of antigenic epitope- 
bearing fragments present in most of the colon or colon cancer associated 

20 polynucleotides described in Table 1 as predicted by the inventors using the algorithm 
of Jameson and Wolf, (1988) Comp. Appl. Biosci. 4:181-186. The Jameson-Wolf 
antigenic analysis was performed using the computer program PROTEAN (Version 
3.11 for the Power Macintosh, DNASTAR, Inc., 1228 South Park Street Madison, 
WI). Colon and colon cancer associated polypeptides shown in Table 1 may possess 

25 one or more antigenic epitopes comprising residues described in Table 4. It will be 
appreciated that depending on the analytical criteria used to predict antigenic 
determinants, the exact address of the determinant may vary slightly. The residues and 
locations shown in Table 4 correspond to the amino acid sequences for most colon 
and colon cancer associated polypeptide sequence shown in the Sequence Listing. 

30 Table 5 shows the cDNA libraries sequenced, and ATCC designation numbers 

and vector information relating to these cDNA libraries. 
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Definitions 

The following definitions are provided to facilitate understanding of certain 
terms used throughout this specification. 
5 In the present invention, "isolated" refers to material removed from its original 

environment (e.g., the natural environment if it is naturally occurring), and thus is 

altered "by the hand of ma n" from its natural_s tate Eor-example^-an-isolated- 

polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 

10 matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRNA preparations, genomic DNA preparations (including those separated by 
electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
preparations or other compositions where the art demonstrates no distinguishing 

1 5 features of the polynucleotide/sequences of the present invention. 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X (as described in column 1 of Table 1) or the 
related cDNA clone (as described in column 9 of Table 1 and contained within a 
library deposited with the ATCC). For example, the polynucleotide can contain the 

20 nucleotide sequence of the full length cDNA sequence, including the 5' and 3' 
untranslated sequences, the coding region, as well as fragments, epitopes, domains, 
and variants of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" 
refers to a molecule having an amino acid sequence encoded by a polynucleotide of 
the invention as broadly defined (obviously excluding poly-Phenylalanine or poly- 

25 Lysine peptide sequences which result from translation of a polyA tail of a sequence 
corresponding to a cDNA). 

In the present invention, "SEQ ID NO:X" was often generated by overlapping 
sequences contained in multiple clones (contig analysis). A representative clone 
containing all or most of the sequence for SEQ ID NO:X is deposited at Human 

30 Genome Sciences, Inc. (HGS) in a catalogued and archived library. As shown in 
column 9 of Table 1, each clone is identified by a cDNA Clone ID. Each Clone ID is 
unique to an individual clone and the Clone ID is all the information needed to 
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retrieve a given clone from the HGS library. In addition to the individual cDNA 
clone deposits, most .of the cDNA libraries from which the clones were derived were 
deposited at the American Type Culture Collection (hereinafter "ATCC"). Table 5 
provides a list of the deposited cDNA libraries. One can use the Clone ID to 
5 determine the library source by reference to Tables 2 and 5. Table 5 lists the 
deposited cDNA libraries by name and links each library to an ATCC Deposit. 
Librar y natr^^ontainjou 

clone ("Clone ID") isolated from that library begins with the same four characters, for 
example "HTWEP07" As mentioned below, Table 1 correlates the Clone ID names 
10 with SEQ ID NOs. Thus, starting with a SEQ ID NO. one can use Tables 1. 2 and 5 
to determine the corresponding Clone ID. from which library it came and in which 
ATCC deposit the library is contained. Furthermore, it is possible to retrieve a given 
cDNA clone from the source library by techniques known in the art and described 
elsewhere herein. The ATCC is located at 10801 University Boulevard, Manassas, 

15 Virginia 201 10-2209, USA. The ATCC deposits were made persuant to the terms of 
the Budapest Treaty on the international recognition of the deposit of microorganisms 
for the purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under stringent hybridization conditions, to 

20 sequences contained in SEQ ID NO:X, or the complement thereof (e.g., the 
complement of any one, two, three, four, or more of the polynucleotide fragments 
described herein), and/or sequences contained in the related cDNA clone within a 
library deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 

25 (750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardt's solution, 10% dextran sulfate, and 20 |iig/ml denatured, sheared salmon 
sperm DNA, followed by washing the filters in 0.1 x SSC at about 65 degree C. 

Also included within "polynucleotides" of the present invention are nucleic 
acid molecules that hybridize to the polynucleotides of the present invention at lower 

30 stringency hybridization conditions. Changes in the stringency of hybridization and 
signal detection are primarily accomplished through the manipulation of formamide 
concentration (lower percentages of formamide result in lowered stringency); salt 
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— — "conciTrions, or temperature. For example, lower stringency conditions include an 
overnight incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 
3M NaCl; 0.2M NaH 2 P0 4 ; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide. 100 
ug/ml salmon sperm blocking DNA; followed by washes at 50 degree C with 
5 1XSSPE, 0.1% SDS. In addition, to achieve even lower stringency, washes 
performed following stringent hybridization can be done at higher salt concentrations 

(e.g. 5X SSC). „___ 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress 

10 background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent. BLOTTO, heparin, denatured salmon sperm DNA. and 
commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 

15 Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 

as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 

20 any double-stranded cDNA clone generated using oligo dT as a primer). 

The polynucleotides of the present invention can be composed of any 
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
single- and double-stranded DNA, DNA that is a mixture of single- and double- 

25 stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 
that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 

30 polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
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modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 

chemically, enzymaticaliy, or metabolically modified forms. 

In specific embodiments, the polynucleotides of the invention are at least 15, 
at least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 
5 continuous nucleotides but are less than or equal to 300 kb. 200 kb, 100 kb, 50 kb, 1 5 
kb, 10 kb, 7.5kb, 5 kb, 2.5 kb. 2.0 kb. or 1 kb, in length. In a further embodiment, 
polynucleotides of the invention_co^ 

disclosed herein, but do not comprise all or a portion of any intron. In another 
embodiment, the polynucleotides comprising coding sequences do not contain coding 

10 sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
genome). In other embodiments, the polynucleotides of the invention do not contain 
the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 
I genomic flanking gene(s). 

"SEQ ID NO:X M refers to a colon cancer antigen polynucleotide sequence 

15 described in Table 1. SEQ ID NO:X is identified by an integer specified in column 1 
of Table 1. The polypeptide sequence SEQ ID NO:Y is a translated open reading 
frame (ORF) encoded by polynucleotide SEQ ID NO:X. There are 773 colon cancer 
antigen polynucleotide sequences described in Table 1 and shown in the sequence 
listing (SEQ ID NO: I through SEQ ID NO:773). Likewise there are 773 polypeptide 

20 sequences shown in the sequence listing, one polypeptide sequence for each of the 
polynucleotide sequences (SEQ ID NO:774 through SEQ ID NO: 1546). The 
polynucleotide sequences are shown in the sequence listing immediately followed by 
all of the polypeptide sequences. Thus, a polypeptide sequence corresponding to 
polynucleotide sequence SEQ ID NO:l is the first polypeptide sequence shown in the 

25 sequence listing. The second polypeptide sequence corresponds to the polynucleotide 
sequence shown as SEQ ID NO:2, and so on. In otherwords, since there are 773 
polynucleotide sequences, for any polynucleotide sequence SEQ ID NO:X, a 
corresponding polypeptide SEQ ID NO:Y can be determined by the formula X + 773 
= Y. In addition, any of the unique "Sequence/Contig ID" defined in column two of 

30 Table 1. can be linked to the corresponding polypeptide SEQ ID NO:Y by reference 
to Table 4. 
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! "The polypeptides of the present invention can be composed of amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 
isosteres. and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 
5 posttranslational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 
detailed monographs, as well as in a voluminous resea rchJi.terature.---Modifications- 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 

10 type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched, for example, as a result of 
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 

15 may be made by synthetic methods. Modifications include acetylation, acylation, 
ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 

20 covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, 
iodination. methylation, myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 

25 (See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al, Ann NY Acad Sci 663:48-62 (1992).) 

30 The colon and colon cancer polypeptides of the invention can be prepared in 

any suitable manner. Such polypeptides include isolated naturally occurring 
polypeptides, recombinantly produced polypeptides, synthetically produced 
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polypeptides, or polypeptides produced by a combination of these methods. Means 
for preparing such polypeptides are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (see below). 
5 It is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification, 
such as m ultiple histidine residues , or an add iti.onaLs.eq.uen 
recombinant production. 

The colon and colon cancer polypeptides of the present invention are 

10 preferably provided in an isolated form, and preferably are substantially purified. A 
recombinantly produced version of a polypeptide, including the secreted polypeptide, 
can be substantially purified using techniques described herein or otherwise known in 
the an. such as, for example, by the one-step method described in Smith and Johnson, 
Gene 67:31-40 (1988). Polypeptides of the invention also can be purified from 

15 natural, synthetic or recombinant sources using techniques described herein or 
otherwise known in the art, such as, for example, antibodies of the invention raised 
against the polypeptides of the present invention in methods which are well known in 
the art. 

By a polypeptide demonstrating a "functional activity" is meant, a polypeptide 
20 capable of displaying one or more known functional activities associated with a full- 
length (complete) protein of the invention. Such functional activities include, but are 
not limited to, biological activity, antigenicity [ability to bind (or compete with a 
polypeptide for binding) to an anti-polypeptide antibody], immunogenicity (ability to 
generate antibody which binds to a specific polypeptide of the invention), ability to 
25 form multimers with polypeptides of the invention, and ability to bind to a receptor or 
ligand for a polypeptide. 

"A polypeptide having functional activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular assay, such as, 
30 for example, a biological assay, with or without dose dependency. In the case where 
dose dependency does exist, it need not be identical to that of the polypeptide, but 
rather substantially similar to the dose-dependence in a given activity as compared to 
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the polypeptide of the present invention (i.e., the candidate polypeptide will exhibit 
greater activity or not more than about 25-fold less and, preferably, not more than 
about tenfold less activity, and most preferably, not more than about three-fold less 
activity relative to the polypeptide of the present invention). 
5 The functional activity of the colon cancer antigen polypeptides, and 

fragments, variants derivatives, and analogs thereof, can be assayed by various 

methods . _ - — 

For example, in one embodiment where one is assaying for the ability to bind 
or compete with full-length polypeptide of the present invention for binding to an 

10 antibody to the full length polypeptide antibody, various immunoassays known in the 
art can be used, including but not limited to, competitive and non-competitive assay 
systems using techniques such as radioimmunoassays, ELISA (enzyme linked 
immunosorbent assay), "sandwich" immunoassays, immunoradiometric assays, gel 
diffusion precipitation reactions, immunodiffusion assays, in situ immunoassays 

15 (using colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 
protein A assays, and immunoelectrophoresis assays, etc. In one embodiment, 
antibody binding is detected by detecting a label on the primary antibody. In another 

20 embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
immunoassay and are within the scope of the present invention. 

In another embodiment, where a ligand is identified, or the ability of a 

25 polypeptide fragment, variant or derivative of the invention to multimerize is being 
evaluated, binding can be assayed, e.g., by means well-known in the an, such as, for 
example, reducing and non-reducing gel chromatography, protein affinity 
chromatography, and affinity blotting. See generally, Phizicky, E., et al., Microbiol. 
Rev. 59:94-123 (1995). In another embodiment, physiological correlates polypeptide 

30 of the present invention binding to its substrates (signal transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in 
the art may routinely be applied to measure the ability of polypeptides of the present 
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invention and fragments, variants derivatives and analogs thereof to elicit polypeptide 
related biological activity (either in vitro or in vivo). Other methods will be known to 
the skilled artisan and are within the scope of the invention. 

5 

Colon and Colon Cancer Associated Polynucleotides and Polypeptides of the 

Invention — — 

It has been discovered herein that the polynucleotides described in Table 1 are 

expressed at significantly enhanced levels in human colon and/or colon cancer tissues. 
10 Accordingly, such polynucleotides, polypeptides encoded by such polynucleotides. 

and antibodies specific for such polypeptides find use in the prediction, diagnosis. 

prevention and treatment of colon related disorders, including colon cancer as more 

fully described below. 

Table 1 summarizes some of the polynucleotides encompassed by the 
15 invention (including contig sequences (SEQ ID NO:X) and the related cDNA clones) 

and further summarizes certain characteristics of these colon and/or colon cancer 

associated polynucleotides and the polypeptides encoded thereby. 
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where a is any integer between 1 to 1 774 of SEQ ID 
NO:9 1 , b is an integer of 1 5 to 1 788, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:91, and where b is 
greater than or equal to a + 14. 




830611 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 481 of SEQ ID 
NO:92. b is an integer of 15 to 495. where both a and 
b correspond to the positions of nucleotide residues 






shown in SEQ ID NO:92. and where b is greater than 
or equal to a + 14. 




830618 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1363 of SEQ ID 
NO:93. b is an integer of 15 to 1377, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:93. and where b is 
greater than or equal to a r 14. 


R43709. R43709, H091 13. H43746. 
N92632. AA022453. A A 120876. 
A A 1 20889. AA493651, AA493785. 
AA494347, AA565392. AA743 1 79. 
AA76916I 


830620 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2805 of SEQ ID 
NO:94. b is an integer of 15 to 2819. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:94, and where b is 
greater than or equal to a + 14. 




830630 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 69 1 of SEQ ID 
NO:95. b is an integer of 1 5 to 705, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:95. and where b is greater than 
or equal to a + 14. 




830654 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 3458 of SEQ ID 
NO:96, b is an integer of 15 to 3472, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:96, and where b is 
greater than or equal to a + 1 4. 




830660 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1202 of SEQ ID 
NO:97, b is an integer of 15 to 1216. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:97, and where b is 
ereater than or equal to a + 14. 




830661 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any inteeer between 1 to 1 172 of SEQ ID 
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NO:98. b is an integer of 1 5 to 1 1 86. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:98. and where b is 
greater than or equal to a + 14. 




830704 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 11 06 of SEQ ID 
NO:99. b is an integer of 15 to 1 120. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:99. and wherej) is 
Greater than or equal to a + 14. 


_ _ _ ____ - 


830765 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 121 1 of SEQ ID 
NO: 100. b is an integer of 15 to 1225, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 00. and where b is 
greater than or equal to a + 14. 




S30778 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 199 of SEQ ID 
NO: 1 0 1 . b is an integer of 1 5 to 1 2 1 3. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:l0l, and where b is 
greater than or equal to a + 14. 




830784 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1550 of SEQ ID 
NO: 102. b is an integer of 15 to 1564. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 102. and where b is 
greater than or equal to a + 14. 


R63323. R66534, AA491630 


830800 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1443 of SEQ ID 
NO: 103, b is an integer of 15 to 1457, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 103. and where b is 
greater than or equal to a + 14. 




830821 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 771 of SEQ ID 
NO: 104, b is an integer of 15 to 785. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 104. and where b is 
greater than or equal to a + 14. 




830849 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 907 of SEQ ID 
NO: 1 05, b is an inteeer of 15 to 921. where both a 


AA258128. AA259034. AA262104. 
AA742612, AA804402 
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and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 105, and where b is 
Greater than or equal to a + 14. 




830903 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 578 of SEQ ID 
NO: 106. b is an integer of 15 to 592, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 106. and where b is 
greater than or equal to a + 14. 




—830913— 


Pretefably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2234 of SEQ ID 
NO: 107, b is an integer of 15 to 2248. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 107, and where b is 
greater than or equal to a + 14. 


R06463, R06517. R48006 ? R51455, 
R61502. R72398. R72399. R 74489, 
R74599, H07933. H08039. H61 149. 
H62056. H90758, H90809. N32837, 
N42283, W40284 ; W45325. AA079353, 
AA079592, AA 1008 14, AA 102342, 
A A 1 1 1 844, A A 1 22 1 50. A A 1 34 1 27, 
AA134128. AA148738. AA148709. 
AA 1 64240, AA 164899. AA 164275, 
AA 1 7 1 88 1 , AA 1 793 1 0, AA 1 79453, 
AA 18081 1. AA 1 80955, AA 187432, 
A A 1 903 77. A A 1 9079 1 , AA 1 903 83, 
AA458475, AA427428, AA468548. 
AA554518, AA595768. AA595893, 
AA640601, AA574035, AA658143, 
AA863401, AA906604, AA995159, 
C03746. C04875. C05396. AA0335 10 


830920 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 771 of SEQ ID 
NO: 108, b is an integer of 15 to 785. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 108, and where b is 
greater than or equal to a + 14. 




830938 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 597 of SEQ ID 
NO: 109, b is an integer of 15 to 61 1, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 109, and where b is 
greater than or equal to a + 14. 


AA053612 


830980 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 650 of SEQ ID 
NO: 1 10. b is an integer of 15 to 664, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 10, and where b is 
greater than or equal to a + 14. 




831014 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 4051 of SEQ ID 
NO:l 1 1. b is an integer of 15 to 4065. where both a 
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and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 1 1 , and where b is 
greater than or equal to a + 14. 




831026 


Preferably excluded from the nreient invention are 

1 > v| vlUl/l * vAv I UUwU 1 1 will lilt* L/lWJWIik HI V VllLiwil Ul W 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1478 of SEQ ID 
NO: 1 12. b is an integer of 15 to 1492. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:l 12, and where b is 
greater than or equal to a + 14. 




831031 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1468 of SEQ ID 
NO: 1 13, b is an integer of 15 to 1482, where both a 
pnd b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 13. and where b is 
greater than or equal to a + 14. 


R46004. R46004. H06850, N27532. 
N30567. N30842, N34647, N40349. 
N41369. N49777, N52708. N62958. 
W68355. W68490, AA054602. AA 193410, 
AA 193648. AA503204. AA688236. 
AA730103. AA736540, AA747555. 
AA81 1522. AA863169. N79861 


831055 


Prcfcrablv excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 3717 of SEQ ID 
NO: 1 14. b is an integer of 15 to 373 1, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 14. and where b is 
greater than or equal to a + 14. 




831057 


Prcferablv excluded from the nresent invention are 

1 1 WIVIUUIT WAwlUUVU & 1 V/l 4 * LB I w LJ I wjvlU 111 V vllllVil Wi v 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1301 of SEQ ID 
NO:l 15, b is an integer of 15 to 1315, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 1 5 t and where b is 
greater than or equal to a + 14. 


R69415 R69546 H 14 127 H62767 
N62927, N63320, W00649, W01 189. 
AA053293, AA058396, AA 149075, 
AA458528. AA4 18699, AA4I8770. 
AA505598, AA576507, AA730033. 
AA805864, AA988279, AA991217. 
D82661.C21298 


831062 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1306 of SEQ ID 
NO:l 16, b is an integer of 15 to 1320, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 16, and where b is 
greater than or equal to a + 14. 




831117 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 201 1 of SEQ ID 
NO: 1 1 7, b is an integer of 1 5 to 2025 r where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:l 1 7, and where b is 
greater than or equal to a + 14. 


R80585 R80586 N49020 AA 173625 
AA 173981, AA557142, AA627866, 
AA847195, AI0 15673 


831122 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1281 of SEQ ID 
NO: 1 1 8. b is an integer of 1 5 to 1 295, where both a 
and b correspond to the positions of nucleotide 


R72079. R72128. AA7 15820, AA804I63, 
AA809123. AA64I490 
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residues shown in SEQ ID NO: 1 18. and where b is 
greater than or equal to a + 14. 




831125 


Prcterablv excluded from the present invention are 

l 1 T WAVIUUWVJ 11V/J1I VilV \J * vJvllL 111 * villi \J \ 1 

rm*» nr mnrp nrJvmiplprttiHpc rmYinricino n m\r\r*r\tif\(* 
uuv ui iiiuic pui y uut icuuuc i> wuiiipi lomg « iiutiwuiiuc 

sequence described by the general formula of a-b. 
where a is any integer between 1 to 1243 of SEQ ID 
NO:l 19. b is an integer of 15 to 1257. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 19. and where b is' 
greater than or equal to a + 14. 


N80647, AA1 14140. AA143553 : 
AAlSMRfi NIoSIRR AA070867 


831 132 


PrpfVrnhlv excludpd frnm the nrp<;ent invention are 

I JCltlUUiy tAblUUtU 1IU1I1 lilt yi t-DVlll 111 V tllltVJli alt 






one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 383 of SEQ ID 
NO: 120. b is an integer of 15 to 397 T where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 20. and where b is 
creator than or equal to a + 14. 




83 1 152 


Preferahlv excluded from the nre^ent invention are 

1 i V vAtlUuvU I I Will lilt UI VJvul 1 1 1 V \* 1 11 1 \J 1 1 111 v 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 862 of SEQ ID 
NO: 1 2 1 . b is an integer of 1 5 to 876, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 121, and where b is 
greater than or equal to a + 14. 


a a 765 155 


831 157 


Preferahlv excluded from the nre*jent invention are 

1 1 ^ l<wl Ll \J 1 J vAvlUUvU llf III lilt UI VgvllV 11 1 V k>l IllV/l t ill V 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1264 of SEQ ID 
NO: 122, b is an integer of 15 to 1278, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:122 r and where b is 
Greater than or equal to a + 14. 


T57943 R34275 R3547'> R77406 
R77405. N23203, N59015, AA 160841. 
AA6 10280, AA857624. AI089936, 
A1094724, AI094954 


831 160 

OJ 1 1 \J\J 


Prpfprnhlv PYPlndpH frnm thp nrpcpnt inv^ntinn flrp 
r i Liti aui y ca^iuulu uuui inc. uitstm m vtuuuii cut 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 3101 of SEQ ID 
NO: 1 23. b is an integer of 1 5 to 3 1 1 5, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 123, and where b is 
greater than or equal to a + 14. 




831193 


Preferahlv excluded from the nresent invention are 

ik l VIViUUl J WAVIUUvU 11 Will UJW IJ 1 V J Vlll ||i T VIIUVU Ul V 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 365 of SEQ ID 
NO: 124, b is an integer of 1 5 to 379, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 124, and where b is 
greater than or equal to a + 14. 




831197 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1253 of SEQ ID 
NO: 125, b is an integer of 15 to 1267, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 125. and where b is 


AA134613 
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areater than or equal to a + 14. 




831217 


Preferably excluded from the present invention are * 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 827 of SEQ ID 
NO: 1 26. b is an integer of 1 5 to 84 1. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 126. and where b is 
areater than or equal to a + 14. 




831239 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide _ 


T68487. T88923. T88994. R09550. R09663. 
R26714. R26937. H27M6,_H28228... . 




sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 158 of SEQ ID 
NO: 1 27, b is an integer of 1 5 to 1 1 72. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 127. and where b is 

prf*ater than or £nua! to a t 14 


H30272. H30335, N27966, N36884. 
N46156. N93575, W21407. W44513. 
VV44514. W47626, W47627, W56215. 
W60528, W80465. W80574. W92729, 
AA002237. AA002076. AA099290. 
AA099291 AA127753 AA127706 
AA128275. AA128572. AA148737. 
AA149497. AA419078. AA423819. 
AA5061 17. AA534694. AA552105. 
AA552219. AA583468. AA622094. 
AA633205. AA878663. AA91 1544, 
AA916173. AA974873. AA988860, 
A1056396. A1074163. W92753 


831248 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 877 of SEQ ID 
NO: 1 28, b is an integer of 15 to 891, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 128. and where b is 
greater than or equal to a + 14. 




831313 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2447 of SEQ ID 
NO: 1 29, b is an integer of 15 to 246 1, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 129, and where b is 
ereater than or eauaf to a + 14 


T61093. T97774. R13148. R3151 1, 
R32943. R33906, R33921, R37053. 
R44148. R44148. R74449, R79209. 
R79476. HI 227 1, H27631, H30122. 
R84834. H63166, H71003, H71015. 
H83387, N23726, N23730, N23773 ? 
N524 1 6. N66497, N679 1 7, N68 137, 
N73801. N99428, W95944, AA018712, 
AA020879. AA42972 1 . AA470397, 
AA493243, AA507952, AA5 15358, 
AA583463, AA617991, AA618186, 
AA631437, AA566089. AA746085, 
AA837997, AA878863. AA922678, 
AA985597, AA947992. AI074096, C03207, 
C17030.C18106 


831369 


Prpfprnhlv MrrludeH frnm the nrf*^f*nt invention arp 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2183 of SEQ ID 
NO: 1 30, b is an integer of 1 5 to 2 1 97, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 130. and where b is 
ereater than or equal to a + 14. 




831371 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
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sequence described by the general formula of a-b. 
where a is any integer between 1 to 450 of SEQ ID 
NO: 1 3 1 , b is an integer of 1 5 to 464. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 3 1 . and where b is 
greater than or equal to a + 14. 




831373 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. . 
where a is any integer between 1 to 1936 of SEQ ID 
NO: 132. b is an integer of lSjo_l950._where,b,oth_a_ _ 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 132. and where b is 
greater than or equal to a + 14. 


T50786. T50949. T53797. T53916, T64650, 
T7168L T7I836. T71876. T71877. T74596, 
T74656, H30426. H46449. H46671, 
H46670. H46990. H50500. AA419051, 
AA423809_,_AA9289_86 


831387 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2079 of SEQ ID 
NO: 133, b is an integer of 15 to 2093. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 133, and where b is 
greater than or equal to a + 14. 




831410 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 715 of SEQ ID 
NO: 134. b is an integer of 15 to 729, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 134, and where b is 
greater than or equal to a + 14. 




831448 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, ' 
where a is any integer between 1 to 1 1 75 of SEQ ID 
NO: 135, b is an integer of 15 to 1 189. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 135, and where b is 
greater than or equal to a + 14. 




831450 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1452 of SEQ ID 
NO: 136, b is an integer of 15 to 1466, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 136, and where b is 
greater than or equal to a + 14. 




831472 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 126 of SEQ ID 
NO: 137, b is an integer of 15 to 140, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 137. and where b is 
greater than or equal to a + 14. 




831473 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
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where a is any integer between 1 to 4128 of SEQ ID 
NO: 1 38, b is an integer of 1 5 to 4 1 42, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 38. and where b is 
sreater than or equal to a + 14. 




83 1474 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
^eouence described hv the peneral formula of a-h 
where a is any integer between 1 to 1733 of SEQ ID 
NO: 139, b is an integer of 15 to 1747, where both a 

and b correspond to the positions. of nucleotide 

residues shown in SEQ ID NO: 139, and where b is 
greater than or equal to a + 14. 


T66054. T89542, R 10967. T78297. T83524. 
T97793, R13138, H08701. H10662, 
R82956 R96295 R98912 H66237 
H79525, N31425, N36736, W76I42. 
W81053, AA010227, A AO 1 1652 r 

AA05161.3.-AA057.653,.AA069088, 

AA083946. AA084193. AA 126 186. 
H70618. H79526, W72916. W80802. 
AA01 1433, AA057699, AA057752. 
AA069023 


831494 


Prcferahlv excluded from the nresent invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. • 
where a is any integer between 1 to 1226 of SEQ ID 
NO: ! 40, b is an integer of 1 5 to 1 240. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 140. and where b is 
Greater than or equal to a + 14. 


H 1408 1 H14102 N34979 N4TM3 
N43740! N68241, W69584. W69583. 
AA507828. AA877181, AA975100, 
AI000204 


831506 


Preferably excluded from the nresent invention are 

1 l VI UUI J V«\W 1 UUVU 11 Will IIIW L/ 1 V Jvlll Ul f VlJilVIl Ui W 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 657 of SEQ ID 
NO: 14 1, b is an integer of 1 5 to 67 1 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 141. and where b is 
greater than or equal to a + 14. 


AA035596 AA57779^ AA903617 
AA972775, AA996054. C00084 


831533 


Preferahlv excluded from the nresent invention are 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 3251 of SEQ ID 
NO: 142. b is an integer of 15 to 3265. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 142. and where b is 
greater than or equal to a + 14. 




831539 


Preferahlv excluded from the nre^ent invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 75 1 of SEQ ID 
NO: 143, b is an integer of 15 to 765. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 143. and where b is 
ereater than or equal to a + 14. 




831556 


Preferahlv excluded from the nresent invention are 

L 1 vl UUi Y WAvlUUvU Ill/Ill HIV Ul W JvUL 111 V vHklvll Ul V 

□ne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1680 of SEQ ID 
NO: 144, b is an integer of 15 to 1694, where both a 
md b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 144. and where b is 
greater than or equal to a + 14. 


HO 1879 HO 1 880 H4^S46 H41S47 
H43548, N58813, N75148, AA428902. 
AA42910I, AA278337. AA662009, 
AA928907. AA988624 


831594 


Preferably excluded from the present invention are 
Dne or more polvnucleotides comprisine a nucleotide 
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sequence described by the general formula of a-b, 
where a is any integer between 1 to 809 of SEQ ID 
NO: 145. b is an integer of 1 5 to 823, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 145. and where b is 
greater than or equal to a i- 14. 




831598 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 120 of SEQ ID 
NO: 146. b is an integer of 15 to 1 134, where both a 
and"b"cotTespond"to" the positiohTdf nuclieotide 
residues shown in SEQ ID NO: 146. and where b is 
Greater than or equal to a + 14. 





831608 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1472 of SEQ ID 
NO: 147. b is an integer of 15 to 1486. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 147. and where b is 
Greater than or equal to a + 14. 




831613 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 139 of SEQ ID 
NO: 148, b is an integer of 1 5 to 1 53, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 148, and where b is 
greater than or equal to a + 14. 




831622 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 868 of SEQ ID 
NO: 149, b is an integer of 1 5 to 882. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 149, and where b is 
greater than or equal to a + 14. 


T40013, T401 17, T55842. T55892, T58738, 
T58764, T58805. T58835. T58963, T60293, 
T60386, T61270, T61322. T61371. T61395, 
T61404 ? T61721, T61734. T61735, T61841, 
T61856, T61857. T61 884, T62049, T62065, 
T62070, T62087. T621 13, T62126, T62146, 
T4I02I, T62664. T62668. T62669. T62676, 
T62816, T62819, T62820, T62827, T641 18, 
T64230, T64368. T64422, T64678, T64698, 
T64747, T67429, T67590, T67709, T67724, 
T67754, T67785, T6783 1, T67863, T67888, 
T67996, T68022, T68038 ; T68104, T68142, 
T68217, T68418, T68465, T68484, T68531, 
T68548, T68557, T68575, T68623, T68633, 
T68648, T68653 ? T68760, T68826, T68895, 
T68969, T68981, T69056, T69126, T69184, 
T69428, T69605, T69622 ? T69678, T69699, 
T70483, T70907. T70960. T71019, T71080, 
T71224, T71297, T71437, T71660, T71885, 
T71903, T71985. T72050. T721 15, T72129, 
T72 1 47, T72 1 58. T72263, T723 10, T724 1 5, 
172769, T72775. T72802. T72897, T72903, 
T72922. T72924. T73035. T73068. T73167, 
H3224, T73305. T73392, T73458, T73473, 
1*73482, T73525, T73540. T7354I, T73551, 
173560, T73599. T73606. T73619. T73637, 
173644, T73655. T73659. T73660. T73800, 
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T73887, T73913, T73945. T73950. T74048. 
T74200, T74201, T74423. T74477, T74559, 
T74706. T74827, T991 12, R0578 1 , R05867. 
H47944, R95831, H6013L H65347, 
H65551, H68454, H68777. H73380, 
H7338L H79275 ; H79386, H82213, 
H82307^ H93202, H93992. H93991, 
H9449 1 . H94804, H95257. H95307, ! 
H95341, N28274, N58244, N68733, 
N77623. N80767, N91623, W07555, 
W80697, AA004677, AA004255, 








AA033869. AA034057. AA234464, 
AA491842.C20927 


831631 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1494 of SEQ ID 
NO: 150. b is an integer of 15 to 1508, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 150, and where b is 
greater than or equal to a + 14. 




831632 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1218 of SEQ ID 
NO: 1 5 1 , b is an integer of 1 5 to 1 232, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 151, and where b is 
greater than or equal to a + 14. 


T60 1 58 : T602 1 8, T622 13, T62652, T62877, 
T62966. T63329, T6395 1 . T64542, T64634, 
T65965. T901 19, T91565. T916I0, T92138, 
T94160, T94999, T902I9, T83025, T84028, 
T84029, T8451 1, R22325, R22619, 
R22620, R25250, R25595, R26992, 
R27328, R32850, R32954, R33282, 
R44282, R47779, R48 1 5 1 , R48 1 52, 
R48322, R48428, R48538, R50415, 
R52277, R52278, R54608, R44282, 
R55376, R70352, R72103, R72155, 
R72280, R72317, R72367, R72368, 
R72371, R72372, R72716, R73784, 
R74375. R77393, R77394, R77892, 
R77987. R81485, R81725, H05676. 
H15941, H22149, H22193, H24533, 
H25059, H26810, H27743, H27803, 
H28012, H28066, H28290, H28291, 
H30654, H39748, H39761, H41932, 
H41979, H42063, H42642, H42766, 
H42767, H44628, H45776, H45777, 
H46386, H46404, R93135, R93942, 
R94660, R9466L H50708, H50709, 
H50720. H50812, H5081 1, H50826, 
H6I352. H62379, H63665, H63944, 
H66336. H66385, H70746, H73887, 
H74080, H74176, H82646, H82647, 
H86555, H87065, H87719, H91 147, 
H91 197, H93078, H9321I, H98788, 
N24993, N251 1 1, N30229, N32159. 
N34033. N36553, N41829, N42292, 
N4695 1 . N49340, N5292 1 . N55462, ! 
N57121, N69863, N76837, N80667, 
N92844, N93333, N93683, N94449, 
N95075, W16427, W15325, W23470. 
W23480. W25070, W25 1 86. W30795. | 
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W38675. W39219. W39393, W69270. 
W69557. AA019864, AA022662, 
AA022669, AA022768, AA025335, 
AA0244 1 7. A A03 1 282, A A03 1281. 
AA032I92, AA039752, AA040328. 
AA040307. AA041359, AA041442, 
AA057720. AA074855, AA086192. 
AA0997 1 7. A A0997 1 6, A A 1 004 1 6 r 
AA142927, AA143150. AA149895. 
AA150239, AA150313, AA176193. 
AA459294, AA464I65, AA425845, 



AA425899, AA428397. AA430393, 
AA427364, AA4691 13, AA505259 ; 
AA515918, AA516032, AA527677. 
AA533908, AA541266, AA554671, 
AA555247, AA557794, AA565267, 
AA582247. AA584415, AA588477, 
AA593255. AA5953U, AA595376., 
AA604354. AA622137, AA573444, 
AA574244. AA732469. AA740323. 
AA741360, AA742872, AA749432, 
AA807903, AA808285, AA872498, 
AA873 181, AA878 1 39, AA878294, 
AA909748, AA937058, AA987672, 
AA994225. AI076066, W07696 



831653 



Preferably excluded from ihe present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 985 of SEQ ID 
NO: 152, b is an integer of 15 to 999, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 152, and where b is 
greater than or equal to a + 14. 



831655 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 198 of SEQ ID 
NO: 153, b is an integer of 15 to 1 212, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 53, and where b is 
greater than or equal to a + 14. 



N95539. W24228, W37689. AA019086, 
AA430215 



831708 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 2347 of SEQ ID 
NO: 1 54. b is an integer of 1 5 to 236 1 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 54. and where b is 
greater than or equal to a + 14. 



831738 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1 817 of SEQ ID 
NO: 1 55, b is an integer of 1 5 to 1 83 1 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 155. and where b is 
greater than or equal to a + 14. 
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831741 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 172 of SEQ ID 
NO: 1 56, b is an integer of 1 5 to 11 86, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 156. and where b is 
greater than or equal to a + 14. 


T47689. T80213.H11356, HI 3411, 
R86865. R87546. N35663. AA08I442. 
AA16100L C17978, C18946 


831754 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where *ais"any"inteprbetwe^n~rfd"r434'ofSEQ~lD _ ~ 
NO: 157, b is an integer of 15 to 1448, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 157, and where b is 
greater than or equal to a + 14. 




831760 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 990 of SEQ ID 
NO: 158 ? b is an integer of 15 to 1004, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 158, and where b is 
greater than or equal to a + 14. 


R73907, R74000. N64405. A A 196765. 
AA232516. AA806432. AA837776, 
A1017699 


831780 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1495 of SEQ ID 
NO: 1 59, b is an integer of 1 5 to 1 509, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 159, and where b is 
greater than or equal to a + 14. 


A A 100654. AA1 12750, AA594472, 
AA73I487 


831796 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 2146 of SEQ ID 
NO: 1 60, b is an integer of 1 5 to 2 1 60, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 60, and where b is 
greater than or equal to a + 14. 


H14891, W74005, AA623010, D80585, 
AI096496. W38434 


831800 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 3595 of SEQ ID 
NO: 161, b is an integer of 15 to 3609, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 161, and where b is 
greater than or equal to a + 14. 




831807 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 589 of SEQ ID 
NO: 162, b is an integer of 1 5 to 1 603, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 162. and where b is 
greater than or equal to a + 14. 




831812 


Preferably excluded from the present invention are 
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one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 839 of SEQ ID 
NO: 163. b is an integer of 15 to 853. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 163, and where b is. 
greater than or equal to a + 14. 






831813 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1903 of SEQ ID 


H 14269. AA069213. AA808661 


NO: 1 64, b is an integer of 1 5 to 1 9 1 7, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 164. and where b is 
greater than or equal to a + 14. 






831830 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2406 of SEQ ID 
NO: 165. b is an integer of 15 to 2420. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 65. and where b is 
greater than or equal to a + 14. 


H04695.AA112742. AA251641, 
AA506539 


831860 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2047 of SEQ ID 
NO: 1 66, b is an integer of 1 5 to 206 1 , where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 66, and where b is 
greater than or equal to a + 14. 




831872 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 2553 of SEQ ID 
NO: 167, b is an integer of 15 to 2567, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 67. and where b is 
greater than or equal to a + 14. 


R15368, R36227, R36228, R36669, 
R39751, HI 2331. HI 2382, H47986, 
R84945, R97224, R97223, W78107, 
AA149874. AA193466. AA193348, 
AA287444. AA535607. AA687414, 
AA689396. AA748665, AA809715 


831896 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2310 of SEQ ID 
NO: 1 68, b is an integer of 1 5 to 2324, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 68, and where b is 
greater than or equal to a + 14. 


R59635, N28389, AA158646, AA158659, 
AA 188594, AA 190705, AA459426, 
AA465652 


831928 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1 770 of SEQ ID 
NO: 169, b is an integer of 15 to 1784, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 69, and where b is 
greater than or equal to a + 14. 




831949 


Preferably excluded from the present invention are 
3ne or more polynucleotides comprisine a nucleotide 
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sequence described by the general formula of a-b. 
where a is any integer between 1 to 1282 of SEQ ID 
NO: 1 70, b is an integer of 15 to 1 296, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 70. and where b is 
greater than or equal to a + 14. 




831950 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1883 of SEQ ID 
NO: 1 7 1 , b is an integer of 1 5 to 1 897, where both a 






and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 171, and where b is 
greater than or equal to a + 14. 




831953 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1709 of SEQ ID 
NO: 1 72. b is an integer of 1 5 to 1 723. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 172, and where b is 
greater than or equal to a + 14. 




831975 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1402 of SEQ ID 
NO: 173. b is an integer of 15 to 1416, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 73, and where b is 
greater than or equal to a + 14. 




832036 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1942 of SEQ ID 
NO: 1 74, b is an integer of 1 5 to 1956. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 74, and where b is 
greater than or equal to a + 14. 


R60820, R78776, R79082. HO 1 9 12, 
H04427, N34789, N44513, W20183. 
W35150, AA 15970 1, AA159628, 
AA470753,AA659808 


832047 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1675 of SEQ ID 
NO: 175, b is an integer of 15 to 1689, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 175, and where b is 
greater than or equal to a + 14. 


R21952, R21968, R26963, R78028, 
H75703, H75632, H84015, H88I36, 
H88135, H94007, H95012, N24834, 
N30818, N31761, N41592, N79533, 
W16686, W24639, W38979, W87777, 
W87875, AA121 146, AA122426, 
AA131874, AA131978, AA147083, 
AA147140, AA282507, AA282605, 
AA558945, H84016, AA587558, 
AA830662, AA866026, AA9I7653, 
AI017813.C06340 


832078 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
tthere a is any integer between 1 to 1002 of SEQ ID 
MO: 1 76, b is an integer of 1 5 to 1016, where both a 
ind b correspond to the positions of nucleotide 
esidues shown in SEQ ID NO: 1 76, and where b is 
greater than or equal to a + 14. 
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832100 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where n i^ anv integer between I to 1350 of SEO ID 
NO: 1 77, b is an integer of 1 5 to 1 364. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 77. and where b is 
creator than or equal to a + 14. 




832104 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence^described _b_v thc_eeneralJbnTiula_o.f_a-b. 








where a is any integer between i to 726 of SEQ ID 
NO: 1 78, b is an integer of 1 5 to 740. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 78. and where b is 
izreater than or equal to a + 14. 




832268 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1396 of SEQ ID 
NO: 1 79. b is an integer of 1 5 to 1 4 1 0, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 179. and where b is 
greater than or equal to a + 14. 




832270 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1479 of SEQ ID 
NO: 180, b is an integer of 15 to 1493, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 180. and where b is 
ereater than or equal to a + 14. 




832279 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2026 of SEQ ID 
NO: 1 8 1 , b is an integer of 1 5 to 2040, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 181. and where b is 
ereater than or equal to a + 14. 




832317 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 955 of SEQ ID 
NO: 1 82, b is an integer of 1 5 to 969. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 182. and where b is 
ereater than or equal to a + 14. 


R81508, HI 2476, H86945, AA053747, 
AA1 15783, AA133749, AA134163, 
AA 134 164, AA224985. AA228334, 
AA228423, AA229297, AA640471, 
AA657793, AA687568. AA904I62, 
AA983632 


832354 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1438 of SEQ ID 
NO: 183. b is an integer of 1 5 to 1452. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 183. and where b is 
ereater than or equal to a + 14. 




832364 


Preferably excluded from the present invention are 





WO 00/55351 



PCT/US00/05883 



123 





one or more polynucleotides comprising a nucleotide 
sequence described by the general formula ofa-b. 
where a is any integer between 1 to 2105 of SEQ ID 
NO: 184. b is an integer of 15 to 2 1 19. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 84. and where b is 
greater than or equal to a + 14. 




832378 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula ofa-b. 
where a js anv integer between 1 to 1 3 1 1 of SEQ ID 






NO: 185. b is an integer of 15 to 1325. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 185. and where b is 
greater than or equal to a + 14. 


— 


832385 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 419 of SEQ ID 
NO: 1 86. b is an integer of 1 5 to 433. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 186. and where b is 
greater than or equal to a + 14. 




832428 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula ofa-b. 
where a is any integer between 1 to 845 of SEQ ID 
NO: 1 87. b is an integer of 15 to 859 ? where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 187, and where b is 
greater than or equal to a + 14. 


AA031420 


832485 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 8 1 9 of SEQ ID ■ 
NO: 1 88. b is an integer of 15 to 833. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 188, and where b is 
greater than or equal to a + 14. 


R63025. R6674I. H53264. H53265. 
H53769. H53822, H54405. H54489, 
H81 182. H91282, AA526672. H81 181 


832494 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 2197 of SEQ ID 
NO: 1 89, b is an integer of 15 to 221 1, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 189. and where b is 
greater than or equal to a + 14. 


T61040, T61591, T90055. T90157, T92840, 
T93714, T96177, T77726. H04686, 
H05450. H06997, H20I76. H20366, 
R92666, H65144, H92413. N64053, 
N64060. N66714, N71338. N7l388 t 
N79742, N95497, N99884, W07259. 
W24989. W37394. W37657. W40208, • 
W40260. W40532. W45430, VV56 1 65, i 
W60427. W60986. W61080. W63739, 
W72328 f W73757, W74394. AA025512, 
AA026057, AA065019. AA069295, 
AA069798, AA069845. AA070441, 
AA075793, AA083393, AA083394, 
AA084576. AA086181. AA099019. 
AA099097, AA099493. AAI 02003. 
AAI 00395. AAI 00554. AAI 00555. 
AA100638, AA101578. AAI 13226. 
AAI 13811. AAI 15645, AAI 15646. 
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AA1 15888. 
AA121108. 
AA 121743. 
AA126181. 
AA 1 29470, 
AA 1 33946. 
AA 157 140. 
AA 1 60900. 
AA 164840. 
AA 1 82040. 
AA 1 87376. 



AA 11 5889. 
AA 12 1596. 
AA 1 26075. 
AA126295. 
AA129665. 
AA 146752. 
AA 157228. 
AA 164889. 
AA164839. 
AA171714. 
AA 1864 18. 



AA122231. 
AA12167L 
AA126102. 
A A 126404. 
AA 133945. 
AA 1 55947. 
AA 1 59947. 
AA 1 64890. 
AA172107. 
AA 187244. 
AA 188846. 



AA189131, AA196155. AA196257. 
AA 19661 1. AA1 96789. A A 1 96961. 
AA223155. AA223415. AA226816. 
AA226856, AA227026. AA227109. 
AA227208. AA243 161. A A243205. 
AA428759. AA429347. AA5 14858. 
AA535250. AA555125. AA565075, 
AA565168. AA581531. AA587192. 
AA576761. AA580523. AA659699. 
AA688240. AA689484. AA689543. 
AA689313. AA729979. AA740203. 
AA747258, AA747399. AA747993. 
AA83796L AA865930. AA906561. 
AA910350, AA919085. AA93I143, 
AA999884, AI051 141. F 19298. W22294, 
W22759, W22970. W25820, W73709, 
C02713. C02766, C03390. C03613, 
C04202. C05262 ; C05272. R28954. 
R29028, R29032, AA062628, AA090039, 
CI 8989 



832512 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1645 of SEQ ID 
NO: 190. b is an integer of 15 to 1659, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 190. and where b is 
greater than or equal to a + 14. 



832515 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 3880 of SEQ ID 
NO: 1 9 1 , b is an integer of 1 5 to 3 894, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 191. and where b is 
greater than or equal to a + 1 4. 



832526 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 68 1 of SEQ ID 
NO: 192, b is an integer of 15 to 695, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: I92 5 and where b is 
greater than or equal to a + 14. 



832575 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 



R28543. R28684. R55782. R55862, 
R62797. R62843. R6767Q, R71 154, 



WO 00/55351 



125 



PCT/US00/05883 





sequence described by the general formula of a-b, 
where a is any integer between I to 31 17 of SEQ ID 
NO: 1 93. b is an integer of 1 5 to 3 1 3 1 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 193. and where b is 
greater than or equal to a + 14. 


R71651. N20642. N24838. N25562. 
N29014. N31768, N3416L N57560. 
N7211 1. W00338. W00374. W30889. 
W52729. W59982, W68047. W68189. 
AA019459. AA043870. AA044336. 
AA045040. AA04504 1 . A A 1 1 5599. 
AA1 15134. AA131 177. AA165259. 
AA165260, AAI65I91. AAI65192. 
AA164549. AA164550. AA261988. 
AA424972. AA279863. AA458832. 
AA459024. AA505193. AA507542. 






AA5 14388. AA622542. AA689232, 
AA689233. AA804910. AA807169, 
AA83232L AA878091. AA904023. 
AA936069. AA936071. AA946621. 
C00143. N86645, AA010988. AA641236, 
A A64 1464. CI 8301 


832576 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2044 of SEQ ID 
NO: 194, b is an integer of 1 5 to 2058, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 194. and where b is 
Greater than or equal to a + 14. 




832588 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 8 1 7 of SEQ ID 
NO: 1 95, b is an integer of 1 5 to 83 1 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 195, and where b is. 
greater than or equal to a + 14. 




832634 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 947 of SEQ ID 
NO: 1 96, b is an integer of 1 5 to 96 1 , where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 196, and where b is 
greater than or equal to a + 14. 




832728 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 592 of SEQ ID 
NO: 197, b is an integer of 15 to 606, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 197. and where b is 
greater than or equal to a + 14. 




833094 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 379 of SEQ ID 
NO: 198. b is an integer of 15 to 393. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 198. and where b is ' 
greater than or equal to a + 14. 
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833395 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is anv inteeer between 1 to 1047 of SEQ ID 
N : 0: 1 99, b is an integer of 1 5 to 1 06 1 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 199. and where b is 
greater than or equal to a + 14. 




834326 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described bv the eeneral formula of a-b. 






where a is any integer between 1 to 1345 of SEQ ID 
NO:200. b is an integer of 1 5 to 1 359. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:200. and where b is 
greater than or equal to a + 14. 




834583 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 712 of SEQ ID 
NO:201 . b is an integer of 1 5 to 726. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:201. and where b is 
greater than or equal to a + 14. 




834944 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2700 of SEQ ID 
NO:202, b is an integer of 15 to 2714, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 202, and where b is 
greater than or equal to a + 14. 




835012 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 408 of SEQ ID 
NO:203, b is an integer of 1 5 to 422, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:203. and where b is 
greater than or equal to a + 14. 




835104 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the genera! formula of a-b, 
where a is any integer between 1 to 2325 of SEQ ID 
NO:204 ? b is an integer of 15 to 2339, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:204, and where b is 
sreater than or equal to a + 1 4. 




835332 


Preferablv excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1641 of SEQ ID 
NO:205. b is an integer of 15 to 1655. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:205. and where b is 
sreater than or equal to a + 14. 




835487 


Preferablv excluded from the present invention are 
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one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 5 1 3 1 of SEQ ID 
NO:206, b is an integer of 15 to 5145. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:206. and where b is 
greater than or equal to a + 14. 




836182 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
wherca is.anv inteuer-between J to 473 of.SEQ ID 






NO:207. b is an integer of 15 to 487. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO.207. and where b is 
greater than or equal to a + 14. 


— 


836522 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2282 of SEQ ID 
MO:208. b is an integer of 15 to 2296. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 208. and where b is 
greater than or equal to a + 14. 




836655 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 61 1 of SEQ ID 
NO:209. b is an integer of 15 to 625, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:209, and where b is 
greater than or equal to a + 14. 




836787 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1537 of SEQ ID 
NO:2 1 0. b is an integer of 1 5 to 1551, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:210, and where b is 
greater than or equal to a + 14. 


VV5624 1 , W5632 1 , AA00990 1 . AA52 1313, 
AA732599, AA730271, AA76691 1. 
AA767313 ? W27009 


836789 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 997 of SEQ ID 
1^0:21 L b is an integer of 15 to 101 1, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:21 1, and where b is 
greater than or equal to a + 14. 


T68817. R22374, R27362. H38950, 
R89148. R91088, H684I6, H93594, 
N33889. N47045, N56761. W 1 9886, 
W44630. W61370, W86385. AA036993 ; 
A A065062, AA 1 0 1 0 1 7. A A 1 2 1 1 07, 
AA 1 30485, A A 1 47474. AA 1 60596, 
AA282977 


838577 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1625 of SEQ ID 
NO:212, b is an integer of 15 to 1639. where both a 
ind b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:212. and where b is 
greater than or equal to a + 14. 


T53501. T40735, T63398, T63985. T64053. 
T64155, T64284, T9351 1, T9494L T94995, 
T96340. R00890. R01553. R 12738, 
R12739. R39790. R54423. R66373. 
R66595. R67104. R67219. R79151. 
R79152. R821S0. R82224. R82470. 
R82471, H01 963. H02048. H02758, 
H02759. H05982. HI 9484. H 19567, 
HI 9882. HI 9900. H4490I. H44938, 
H44978. H46289. H4687I. H49538. 
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H4978I. H53114. H53220, H54300. 
H56079, H56279, H79695. H79696. 
N23140. N25755. N25850. N26983, 
N29784. N32719. N36477. N40104. 
N42924, N44580. N50724. N55052, 
N67751. N93444. N98425. N98537, 
W02803. W21 105. W23673. W30688. 
W30899. W35106. VV45448. W45449. 
W45661. W44441. W46823. W46872. 
VV47373. W47374. W52205. W58331. 
W58652, W96332. AA007386. AA007676, 








AAO 1 1 363, A AO 1 63 1 1 . AAO 1 75 1 1. 
AAO 18464. AAO 19899, AA025040, 
AA025039. AA029796. AA029797. 
AA031472. AA035395. AA035396. 
AA037272, AA040791. AA041228, 
AA042893. AA043029. AA055565, 
AA056185. AA056186. AA056621. 
AA056726. AA069193. AA079705. 
AA082517. AA084044. AA084043. 
AA 1 1 5273, A A 1 1 5056. A A 132031, 
AA132153. AA149267. AAI49284. 
AA149378. AA 1 58093. AA 158 103. 
AA 1 58364, A A 1 58904. AA 1 58905, 
AAI65106, AA220957. AA235312,. 
AA251 169, AA421302. AA421425, 
AA428706, AA429291. AA5 13790, 
AA53 1 603, AA55 1 736. AA554236, 
AA605236, AA604674, AA604939, 
AA612935, AA61 773 1 . AA627300, 
AA687527, AA732095. AA740760 : 
AA765 135, AA765 136. AA765296, 
AA765891, AA888144. AA908665. 
AA928038. AA936934. AA961 143, 
AA987647. AA975856. W03595, C03206. 
CI 8055, AA 164690. AA2 18956, 
AA29I352, AA292329. AA293276, 
AA393988, AA398076. AA4 10772, 
D 124 17, AA442678, AA442969, 
AA454814, AA454888, AA482370, 
AA486098, AA486161. AA625879, 
AA678365, AA67928I. AA703505, 
AA722872, AA732793, AA989559, 
A1003448, AIO 14938. AI022070, 
A1084792, AI092360 


838717 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 21 13 of SEQ ID 
NO:2I3, b is an integer of 15 to 2127, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:213, and where b is 
greater than or equal to a + 14. 




839008 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is anv integer between 1 to 1 152 of SEQ ID 





WO 00/55351 



PCT/USOO/05883 



129 





NO:214. b is an integer of 1 5 to 1 166, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 2 14. and where b is 
greater than or equal to a + 1 4. 




840063 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 3309 of SEQ ID 
NO:215. b is an integer of 15 to 3323, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID N0:215. and where b is 






areatenhan'of'cqual to a + 14. 




840533 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1394 of SEQ ID 
NO:216, b is an integer of 15 to 1408. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:216. and where b is 
greater than or equal to a + 14. 




840669 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2097 of SEQ ID 
NO:217, b is an integer of 15 to 21 1 L where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:217, and where b is 
greater than or equal to a + 14. 


T71029. T79145. T79226. T99989, R59589, 
R61735, R6I734. R66I90. R67070. 
H1620K H16200. H22960. H84137, 
H85574, H98850, N23572. N26340. 
N566I4, W72249, W76334, W86530. 
W87654, W87653, AA057869. AA122103, 
AA129545, AA136524, AAI37122. 
AA429808, AA525242. AA558970. 
H99223, AA5843 1 7. AA595 1 68. 
AA825 1 80. AA93 1 52 1 , AA938437, 
AI0 17369, N29659. N68604. W86674, 
AA007246 


841140 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2479 of SEQ ID 
NO:2 1 8, b is an integer of 1 5 to 2493, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ JD NO:218, and where b is 
greater than or equal to a + 14. 




841386 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1245 of SEQ ID 
NO:2I9, b is an integer of 15 to 1259, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID N0.219, and where b is 
sreater than or equal to a + 14. 


AA429393, AA429394, AA493187, 
AA807096, AA836046 


841480 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1835 of SEQ ID 
VO:220. b is an integer of 15 to 1849. where both a 
md b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:220. and where b is 
zreatcr than or equal to a + 14. 




841509 


Preferablv excluded from the present invention are 
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one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1253 of SEQ ID 
NO:22 1 . b is an integer of 1 5 to 1 267. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:22I. and where b is 
greater than or equal to a + 14. 






841616 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 740 of SEQ ID 
N0:2-2-2rb is an integer of-1 5 to-754: where bothTa" 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:222. and where b is 
Greater than or equal to a + 14. 








S41900 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 1244 of SEQ ID 
NO:223, b is an integer of 15 to 1258. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:223, and where b is 
sreater than or equal to a + 14. 


R87848, AA806230. Z28656 


842054 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b : 
where a is any integer between 1 to 570 of SEQ ID 
NO:224, b is an integer of 15 to 584, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:224, and where b is 
sreater than or equal to a + 14. 




843061 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between i to 3435 of SEQ ID 
NO:225. b is an integer of 15 to 3449. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:225. and where b is 
greater than or equal to a + 14. 




843544 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 1852 of SEQ ID 
NO:226, b is an integer of 15 to 1866, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:226. and where b is 
greater than or equal to a + 14. 




844092 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1050 of SEQ ID 
NO:227, b is an integer of 1 5 to 1064, where both a 
ind b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:227. and where b is 
greater than or equal to a + 14. 




844270 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
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sequence described by the general formula of a-b. 
where a is any integer between I to 359 of SEQ ID 
NO:228, b is an integer of 15 to 373. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:228, and where b is 
greater than or equal to a + 14. 




844604 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b ? 
where a is any integer between i to 2830 of SEQ ID 
NO:229. b is an integer of 1 5 to 2844. where both a 


- — 




ahd"b~correspond to the positions of nucleotide 
residues shown in SEQ ID NO:229, and where b is. 
ereater than or equal to a + 14. 




S44685 


Preferably excluded from the nresent invention are 

k 1 VlVlUl/iy WAVIUUWU II will LUv LH^tJWLlL 111 V LI III VM Ul V 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1784 of SEQ ID 
NO:230. b is an integer of 15 to 1 798. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:230, and where b is 
greater than or equal to a + 14. 




844855 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 809 of SEQ ID 
NO:23 1. b is an integer of 15 to 1823. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:23 1. and where b is 
ereater than or equal to a + 14. 




845101 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 956 of SEQ ID 
NO:232, b is an integer of 15 to 970, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:232, and where b is 
greater than or equal to a + 14. 




845141 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 953 of SEQ ID 
NO:233, b is an integer of 15 to 967, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:233, and where b is 
greater than or equal to a + 14. 




845220 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2 149 of SEQ ID 
NO:234, b is an integer of 1 5 to 2 1 63. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:234. and where b is 
greater than or equal to a + 14. 


R70310 H02204 H2899'? H29096 
W67797. W67855. W72320. AA459289, 
AA459519, AA430385, AA746I69 


845434 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
sequence described bv the general formula of a-b. 
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where a is any integer between 1 to 1307 of SEQ ID 
NO:235. b is an integer of 15 to 1321. where both a 
and b correspond to the positions of nucleotide 

rf»ci*HiiAc chnu/n in ^FO \V\ MH"^^ nnH wh^rp h ic 

greater than or equal to a + 14. 




845510 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 669 of SEQ ID 
NO:236. b is an integer of 15 to 683, where both a 
and-b-correspond-to-thepositions of-nucleotide 





residues shown in SEQ ID NO:236. and where b is 
greater than or equal to a + 14, 




845600 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2101 of SEQ ID 
NO:237. b is an integer of 15 to 21 15, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:237. and where b is 
creater than or equal to a + 14. 




845882 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1628 of SEQ ID 
NO:238, b is an integer of 15 to 1642, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:238. and where b is 
greater than or equal to a + 14. 




846007 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 454 of SEQ ID 
NO:239. b is an integer of 15 to 468 r where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:239 ; and where b is 
greater than or equal to a + 14. 


H81424 


846280 


Preferably excluded from the oresent invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 13 1 5 of SEQ ID 
NO:240, b is an integer of 15 to 1329, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:240, and where b is 
greater than or equal to a + 14. 




846286 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1638 of SEQ ID 
NO:24 1 , b is an integer of 1 5 to 1 652, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:241, and where b is 
greater than or equal to a + 14. 




846388 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is anv integer between 1 to 1932 of SEQ ID 





WO 00/55351 



PCT/US00/05883 



133 



N*0:242. b is an integer of 15 to 1946. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:242. and where b is 
greater than or equal to a + 14. 
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Polynucleotide and Polypeptide Variants 

The present invention is directed to variants of the polynucleotide sequence disclosed 
in SEQ ID NO:X or the complementary strand thereto, and/or the cDN A sequence contained 
in a cDNA clone contained in the deposit. 
5 The present invention also encompasses variants of a colon and/or colon cancer 

polypeptide sequence disclosed in SEQ ID NO:Y, a polypeptide sequence encoded by the 
polynucleotide sequence in^SEQ~ID~NO^X~and/or"a~polypeptide sequence encbdecfby Ihe 
cDNA in the related cDNA clone contained in the deposit. 

"Variant" refers to a polynucleotide or polypeptide differing from the polynucleotide 

10 or polypeptide of the present invention, but retaining essential properties thereof. Generally, 
variants are overall closely similar, and, in many regions, identical to the polynucleotide or 
polypeptide of the present invention. 

The present invention is also directed to nucleic acid molecules which comprise, or 
alternatively consist of, a nucleotide sequence which is at least 80%, 85%, 90%, 95%, 96%, 

15 97%, 98%, 99% or 100%, identical to, for example, the nucleotide coding sequence in SEQ 
ID NO:X or the complementary strand thereto, the nucleotide coding sequence of the related 
cDNA contained in a deposited library or the complementary strand thereto, a nucleotide 
sequence encoding the polypeptide of SEQ ID NO:Y, a nucleotide sequence encoding a 
polypeptide sequence encoded by the nucleotide sequence in SEQ ID NO:X, a nucleotide 

20 sequence encoding the polypeptide encoded by the cDNA in the related cDNA contained in a 
deposited library, and/or polynucleotide fragments of any of these nucleic acid molecules 
(e.g., those fragments described herein). Polypeptides encoded by these nucleic acid 
molecules are also encompassed by the invention. In another embodiment, the invention 
encompasses nucleic acid molecules which comprise or alternatively consist of, a 

25 polynucleotide which hybridizes under stringent hybridization conditions, or alternatively, 
under low stringency conditions, to the nucleotide coding sequence in SEQ ID NO:X, the 
nucleotide coding sequence of the related cDNA clone contained in a deposited library, a 
nucleotide sequence encoding the polypeptide of SEQ ID NO:Y, a nucleotide sequence 
encoding a polypeptide sequence encoded by the nucleotide sequence in SEQ ID NO:X, a 

30 nucleotide sequence encoding the polypeptide encoded by the cDNA in the related cDNA 
clone contained in a deposited library, and/or polynucleotide fragments of any of these 
nucleic acid molecules (e.g., those fragments described herein). Polynucleotides which 
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hybridize to the complement of these nucleic acid molecules under stringent hybridization 
conditions or alternatively, under lower stringency conditions, are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or alternatively 
5 consist of. an amino acid sequence which is at least 80%, 85%, 90%, 95%, 96%, 97%. 98%, 
99% or 100% identical to, for example, the polypeptide sequence shown in SEQ ID NO:Y, a 

polypeptide. sequence encoded-by-the-nueleotide-sequence~^^^ 

sequence encoded by the cDNA in the related cDNA clone contained in a deposited library, 
and/or polypeptide fragments of any of these polypeptides (e.g., those fragments described 

10 herein). Polynucleotides which hybridize to the complement of the nucleic acid molecules 
encoding these polypeptides under stringent hybridization conditions, or alternatively, under 
lower stringency conditions, are also encompassed by the invention, as are polypeptides 
encoded by these polynucleotides. 

By a nucleic acid having a nucleotide sequence at least, for example, 95% "identical" 

15 to a reference nucleotide sequence of the present invention, it is intended that the nucleotide 
sequence of the nucleic acid is identical to the reference sequence except that the nucleotide 
sequence may include up to five point mutations per each 100 nucleotides of the reference 
nucleotide sequence encoding the polypeptide. In other words, to obtain a nucleic acid 
having a nucleotide sequence at least 95% identical to a reference nucleotide sequence, up to 

20 5% of the nucleotides in the reference sequence may be deleted or substituted with another 
nucleotide, or a number of nucleotides up to 5% of the total nucleotides in the reference 
sequence may be inserted into the reference sequence. The query sequence may be, for 
example, an entire sequence referred to in Table 1, an ORF (open reading frame), or any 
fragment specified as described herein. 

25 As a practical matter, whether any particular nucleic acid molecule or polypeptide is 

at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a nucleotide sequence of 
the present invention can be determined conventionally using known computer programs. A 
preferred method for determining the best overall match between a query sequence (a 
sequence of the present invention) and a subject sequence, also referred to as a global 

30 sequence alignment, can be determined using the FASTDB computer program based on the 
algorithm of Brutlag et al. (Comp. App. Biosci. 6:237-245 (1990)). In a sequence alignment 
the query and subject sequences are both DNA sequences. An RNA sequence can be 
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compared by converting IPs to T's. The result of said global sequence alignment is in 
percent identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l, Joining 
Penalty=30. Randomization Group LengthO, Cutoff Score=l, Gap Penalty=5, Gap Size 
5 Penalty 0.05. Window Size=500 or the lenght of the subject nucleotide sequence, whichever 
is shorter. 

If "the" subject sequericeTs" shorteFthan the quefy'sequence Eecause^ofS'^or 3"' 
deletions, not because of internal deletions, a manual correction must be made to the results. 
This is because the FASTDB program does not account for 5' and 3' truncations of the 

10 subject sequence when calculating percent identity. For subject sequences truncated at the 5' 
or 3' ends, relative to the query sequence, the percent identity is corrected by calculating the 
number of bases of the query sequence that are 5' and 3' of the subject sequence, which are 
not matched/aligned, as a percent of the total bases of the query sequence. Whether a 
nucleotide is matched/aligned is determined by results of the FASTDB sequence alignment. 

15 This percentage is then subtracted from the percent identity, calculated by the above 
FASTDB program using the specified parameters, to arrive at a final percent identity score. 
This corrected score is what is used for the purposes of the present invention. Only bases 
outside the 5' and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
which are not matched/aligned with the query sequence, are calculated for the purposes of 

20 manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query sequence to 
determine percent identity. The deletions occur at the 5' end of the subject sequence and 
therefore, the FASTDB alignment does not show a matched/alignment of the first 10 bases at 
5' end. The 10 unpaired bases represent 10% of the sequence (number of bases at the 5' and 

25 3' ends not matched/total number of bases in the query sequence) so 10% is subtracted from 
the percent identity score calculated by the FASTDB program. If the remaining 90 bases 
were perfectly matched the final percent identity would be 90%. In another example, a 90 
base subject sequence is compared with a 100 base query sequence. This time the deletions 
are internal deletions so that there are no bases on the 5' or 3' of the subject sequence which 

30 are not matched/aligned with the query. In this case the percent identity calculated by 
FASTDB is not manually corrected. Once again, only bases 5' and 3' of the subject sequence 
which are not matched/aligned with the query sequence are manually corrected for. No other 
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manual corrections are to made for the purposes of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that the 
amino acid sequence of the subject polypeptide is identical to the query sequence except that 

5 the subject polypeptide sequence may include up to five amino acid alterations per each 100 
amino acids of the query amino acid sequence. In other words, to obtain a polypeptide 

__Jhaving_an-amino_acid-se 

5% of the amino acid residues in the subject sequence may be inserted, deleted, (indels) or 
substituted with another amino acid. These alterations of the reference sequence may occur 

10 at the amino or carboxy terminal positions of the reference amino acid sequence or anywhere 
between those terminal positions, interspersed either individually among residues in the 
reference sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 90%, 
95%, 96%. 97%, 98% or 99% identical to, for instance, the amino acid sequence in SEQ ID 

15 NO:Y or a fragment thereof, the amino acid sequence encoded by the nucleotide sequence in 
SEQ ID NO:X or a fragment thereof, or the amino acid sequence encoded by the cDNA in 
the related cDNA clone contained in a deposited library, or a fragment thereof, can be 
determined conventionally using known computer programs. A preferred method for 
determing the best overall match between a query sequence (a sequence of the present 

20 invention) and a subject sequence, also referred to as a global sequence alignment, can be 
determined using the FASTDB computer program based on the algorithm of Brutlag et al. 
(Comp. App. Biosci. 6:237- 245(1990)). In a sequence alignment the query and subject 
sequences are either both nucleotide sequences or both amino acid sequences. The result of 
said global sequence alignment is in percent identity. Preferred parameters used in a 

25 FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch Penalty=l, 
Joining Penalty=20, Randomization Group Length=0, Cutoff Score=l, Window 
Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window Size=500 or the 
length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C-terminal 

30 deletions, not because of internal deletions, a manual correction must be made to the results. 
This is because the FASTDB program does not account for N- and C-terminal truncations of 
the subject sequence when calculating global percent identity. For subject sequences 
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truncated at the N- and C-termini, relative to the query sequence, the percent identity is 
corrected by calculating the number of residues of the query sequence that are N- and C- 
terminal of the subject sequence, which are not matched/aligned with a corresponding subject 
residue, as a percent of the total bases of the query sequence. Whether a residue is 
5 matched/aligned is determined by results of the FASTDB sequence alignment. This 
percentage is then subtracted from the percent identity, calculated by the above FASTDB 

program-using the specified parame^ score. This final 

percent identity score is what is used for the purposes of the present invention. Only residues 
to the N- and C-termini of the subject sequence, which are not matched/aligned with the 

10 query sequence, are considered for the purposes of manually adjusting the percent identity . 
score. That is, only query residue positions outside the farthest N- and C- terminal residues 
of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 residue 
query sequence to determine percent identity. The deletion occurs at the N-terminus of the 

15 subject sequence and therefore, the FASTDB alignment does not show a matching/alignment 
of the first 10 residues at the N-terminus. The 10 unpaired residues represent 10% of the 
sequence (number of residues at the N- and C- termini not matched/total number of residues 
in the query sequence) so 10% is subtracted from the percent identity score calculated by the 
FASTDB program. If the remaining 90 residues were perfectly matched the final percent 

20 identity would be 90%. In another example, a 90 residue subject sequence is compared with 
a 100 residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned with 
the query. In this case the percent identity calculated by FASTDB is not manually corrected. 
Once again, only residue positions outside the N- and C-terminal ends of the subject 

25 sequence, as displayed in the FASTDB alignment, which are not matched/aligned with the 
query sequence are manually corrected for. No other manual corrections are to made for the 
purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding regions, or 
both. Especially preferred are polynucleotide variants containing alterations which produce 

30 silent substitutions, additions, or deletions, but do not alter the properties or activities of the 
encoded polypeptide. Nucleotide variants produced by silent substitutions due to the 
degeneracy of the genetic code are preferred. Moreover, variants in which less than 50, less 
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than 40, less than 30, less than 20, less than 10, or 5-50, 5-25, 5-10, 1-5, or 1-2 amino acids 
are substituted, deleted, or added in any combination are also preferred. Polynucleotide 
variants can be produced for a variety of reasons, e.g., to optimize codon expression for a 
particular host (change codons in the human mRNA to those preferred by a bacterial host 
5 such as E. coli). 

Naturally occurring variants are called "allelic variants," and refer to one of several 

alternate fonns-of : a-gene : occupying-a-given^ 

II. Levvin, B., ed., John Wiley & Sons. New York (1985).) These allelic variants can vary at 
either the polynucleotide and/or polypeptide level and are included in the present invention. 
10 Alternatively, non-naturally occurring variants may be produced by mutagenesis techniques 
or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA technology, 
variants may be generated to improve or alter the characteristics of the polypeptides of the 
present invention. For instance, as discussed herein, one or more amino acids can be deleted 
15 from the N-terminus or C-terminus of the polypeptide of the present invention without 
substantial loss of biological function. The authors of Ron et al., J. Biol. Chem. 268: 2984- 
2988 (1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from the 
20 carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7:199-216 (1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological activity 
similar to that of the naturally occurring protein. For example, Gayle and coworkers (J. Biol. 
Chem 268:22105-221 1 1 (1993)) conducted extensive mutational analysis of human cytokine 
lL-la. They used random mutagenesis to generate over 3,500 individual IL-la mutants that 
25 averaged 2.5 amino acid changes per variant over the entire length of the molecule. Multiple 
mutations were examined at every possible amino acid position. The investigators found that 
"[m]ost of the molecule could be altered with little effect on either [binding or biological 
activity]." (See, Abstract.) In fact, only 23 unique amino acid sequences, out of more than 
3,500 nucleotide sequences examined, produced a protein that significantly differed in 
30 activity from wild-type. 

Furthermore, as discussed herein, even if deleting one or more amino acids from the 
N-terminus or C-terminus of a polypeptide results in modification or loss of one or more 
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biological functions, other biological activities may still be retained. For example, the ability 
of a deletion variant to induce and/or to bind antibodies which recognize the secreted form 
will likely be retained when less than the majority of the residues of the secreted form are 
removed from the N-terminus or C-terminus. Whether a particular polypeptide lacking N- or 
5 C-terminal residues of a protein retains such immunogenic activities can readily be 
determined by routine methods described herein and otherwise known in the art. 

Thus,_theJnyention-further-includes-polypeptide-variants-which 

activity (e.g., biological activity) of the polypeptide of the invention of which they are a 
variant. Such variants include deletions, insertions, inversions, repeats, and substitutions 

10 selected according to general rules known in the art so as have little effect on activity. 

The present application is directed to nucleic acid molecules at least 80%. 85%, 90%, 
95%, 96% ? 97%, 98%, 99% or 100% identical to the nucleic acid sequences disclosed herein 
or fragments thereof, (e.g., including but not limited to fragments encoding a polypeptide 
having the amino acid sequence of an N and/or C terminal deletion), irrespective of whether 

1 5 they encode a polypeptide having functional activity. This is because even where a particular 
nucleic acid molecule does not encode a polypeptide having functional activity, one of skill 
in the art would still know how to use the nucleic acid molecule, for instance, as a 
hybridization probe or a polymerase chain reaction (PCR) primer. Uses of the nucleic acid 
molecules of the present invention that do not encode a polypeptide having functional activity 

20 include, inter alia, (1) isolating a gene or allelic or splice variants thereof in a cDNA library; 
(2) in situ hybridization (e.g., "FISH") to metaphase chromosomal spreads to provide precise 
chromosomal location of the gene, as described in Verma et al., Human Chromosomes: A 
Manual of Basic Techniques, Pergamon Press, New York (1988); and (3) Northern Blot 
analysis for detecting mRNA expression in specific tissues. 

25 Preferred, however, are nucleic acid molecules having sequences at least 80%, 85%, 

90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the nucleic acid sequences disclosed 
herein, which do, in fact, encode a polypeptide having a functional activity of a polypeptide 
of the invention. 

Of course, due to the degeneracy of the genetic code, one of ordinary skill in the art 
30 will immediately recognize that a large number of the nucleic acid molecules having a 
sequence at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to, for 
example, the nucleic acid sequence of the cDNA in the related cDNA clone contained in a 
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deposited library, the nucleic acid sequence referred to in Table 1 (SEQ ID NO:X), or 
fragments thereof, will encode polypeptides "having functional activity." In fact, since 
degenerate variants of any of these nucleotide sequences all encode the same polypeptide, in 
many instances, this will be clear to the skilled artisan even without performing the above 
5 described comparison assay. It will be further recognized in the art that, for such nucleic acid 
molecules that are not degenerate variants, a reasonable number will also encode a 

polypeptide having-functional^ aware of 

amino acid substitutions that are either less likely or not likely to significantly effect protein 
function (e.g., replacing one aliphatic amino acid with a second aliphatic amino acid), as 
1 0 further described below. 

For example, guidance concerning how to make phenotypically silent amino acid 
substitutions is provided in Bowie et al., "Deciphering the Message in Protein Sequences: 
Tolerance to Amino Acid Substitutions," Science 247:1306-1310 (1990), wherein the authors 
indicate that there are two main strategies for studying the tolerance of an amino acid 
15 sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in different 
species, conserved amino acids can be identified. These conserved amino acids are likely 
important for protein function. In contrast, the amino acid positions where substitutions have 
20 been tolerated by natural selection indicates that these positions are not critical for protein 
function. Thus, positions tolerating amino acid substitution could be modified while still 
maintaining biological activity of the protein. 

The second strategy uses genetic engineering to introduce amino acid changes at 
specific positions of a cloned gene to identify regions critical for protein function. For 
25 example, site directed mutagenesis or alanine-scanning mutagenesis (introduction of single 
alanine mutations at every residue in the molecule) can be used. (Cunningham and Wells, 
Science 244:1081-1085 (1989).) The resulting mutant molecules can then be tested for 
biological activity. 

As the authors state, these two strategies have revealed that proteins are surprisingly 
30 tolerant of amino acid substitutions. The authors further indicate which amino acid changes 
are likely to be permissive at certain amino acid positions in the protein. For example, most 
buried (within the tertiary structure of the protein) amino acid residues require nonpolar side 
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chains, whereas few features of surface side chains are generally conserved. Moreover, 
tolerated conservative amino acid substitutions involve replacement of the aliphatic or 
hydrophobic amino acids Ala, Val, Leu and lie; replacement of the hydroxyl residues Ser and 
Thr; replacement of the acidic residues Asp and Glu; replacement of the amide residues Asn 
5 and Gin. replacement of the basic residues Lys, Arg, and His; replacement of the aromatic 
residues Phe, Tyr, and Trp, and replacement of the small-sized amino acids Ala, Sen Thr, 

Met,.and -Gly . Besides conservative amino acid substitution; variants of the present invention 

include (i) substitutions with one or more of the non-conserved amino acid residues, where 
the substituted amino acid residues may or may not be one encoded by the genetic code, or 

10 (ii) substitution with one or more of amino acid residues having a substituent group, or (iii) 
fusion of the mature polypeptide with another compound, such as a compound to increase the 
stability and/or solubility of the polypeptide (for example, polyethylene glycol), or (iv) fusion 
of the polypeptide with additional amino acids, such as, for example, an IgG Fc fusion region 
peptide, or leader or secretory sequence, or a sequence facilitating purification. Such variant 

15 polypeptides are deemed to be within the scope of those skilled in the art from the teachings 
herein. 

For example, polypeptide variants containing amino acid substitutions of charged 
amino acids with other charged or neutral amino acids may produce proteins with improved 
characteristics, such as less aggregation. Aggregation of pharmaceutical formulations both 

20 reduces activity and increases clearance due to the aggregate's immunogenic activity. 
(Pinckard et al., Clin. Exp. Immunol. 2:331-340 (1967); Robbins et al., Diabetes 36: 838-845 
(1987); Cleland et al., Crit. Rev. Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which comprises the 
amino acid sequence of a polypeptide having an amino acid sequence which contains at least 

25 one amino acid substitution, but not more than 50 amino acid substitutions, even more 
preferably, not more than 40 amino acid substitutions, still more preferably, not more than 30 
amino acid substitutions, and still even more preferably, not more than 20 amino acid 
substitutions. Of course it is highly preferable for a polypeptide to have an amino acid 
sequence which comprises the amino acid sequence of a polypeptide of SEQ ID NO:Y, an 

30 amino acid sequence encoded by SEQ ID NO:X, and/or the amino acid sequence encoded by 
the cDNA in the related cDNA clone contained in a deposited library which contains, in order 
of ever-increasing preference, at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 2 or 1 
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amino acid substitutions. In specific embodiments, the number of additions, substitutions, 
and/or deletions in the amino acid sequence of SEQ ID NO:Y or fragments thereof (e.g., the 
mature form and/or other fragments described herein), an amino acid sequence encoded by 
SEQ ID NO:X or fragments thereof, and/or the amino acid sequence encoded by the cDNA in 
5 the related cDNA clone contained in a deposited library or fragments thereof, is 1-5, 5-10, 5- 
25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are preferable. 



Polynucleotide and Polypeptide Fragments 

The present invention is also directed to polynucleotide fragments of the colon and/or 

10 colon cancer polynucleotides (nucleic acids) of the invention. In the present invention, a 
"polynucleotide fragment" refers, for example, to a polynucleotide having a nucleic acid 
sequence which: is a portion of the cDNA contained in a depostied cDNA clone; or is a 
portion of a polynucleotide sequence encoding the polypeptide encoded by the cDNA 
contained in a deposited cDNA clone; or is a portion of the polynucleotide sequence in SEQ 

15 ID NO:X or the complementary strand thereto; or is a polynucleotide sequence encoding a 
portion of the polypeptide of SEQ ID NO:Y; or is a polynucleotide sequence encoding a 
portion of a polypeptide encoded by SEQ ID NO:X or the complementary strand thereto. 
The nucleotide fragments of the invention are preferably at least about 15 nt, and more 
preferably at least about 20 nt. still more preferably at least about 30 nt, and even more 

20 preferably, at least about 40 nt, at least about 50 nt, at least about 75 nt, at least about 100 nt, 
at least about 125 nt or at least about 150 nt in length. A fragment "at least 20 nt in length," 
for example, is intended to include 20 or more contiguous bases from, for example, the 
sequence contained in the cDNA in a related cDNA clone contained in a deposited library, 
the nucleotide sequence shown in SEQ ID NO:X or the complementary stand thereto. In this 

25 context "about" includes the particularly recited value or a value larger or smaller by several 
(5, 4, 3, 2, or 1) nucleotides. These nucleotide fragments have uses that include, but are not 
limited to, as diagnostic probes and primers as discussed herein. Of course, larger fragments 
(e.g., at least 150, 175, 200, 250, 500, 600, 1000, or 2000 nucleotides in length) are also 
encompassed by the invention. 

30 Moreover, representative examples of polynucleotide fragments of the invention, 

include, for example, fragments comprising, or alternatively consisting of. a sequence from 
about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 251-300, 301-350, 351- 
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400, 401-450. 451-500, 501-550. 551-600, 651-700.701- 750. 751-800, 800-850, 851-900, 
901-950, 951-1000, 1001-1050, 1051-1100. 1101-1150, 1151-1200. 1201-1250, 1251-1300, 
1301-1350. 1351-1400, 1401-1450, 1451-1500. 1501-1550, 1551-1600, 1601-1650, 1651- 
1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901-1950, 1951-2000, 2001-2050, 
5 2051-2100. 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301-2350, 2351-2400, 2401- 
2450, 2451-2500. 2501-2550, 2551-2600. 2601-2650, 2651-2700, 2701-2750, 2751-2800. 
__ _2im_-2850,.285J ,2900,-290 

3200, 3201-3250, 3251-3300. 3301-3350, 3351-3400, 3401-3450, 3451-3500, 3501-3550, 
3551-3600. 3601-3650, 3651-3700, 3701-3750, 3751-3800, 3801-3850, 3851-3900, 3901- 

10 3950, 3951-4000, 4001-4050, 4051-4100, and 4101 to the end of SEQ ID NO:X, or the 
complementary strand thereto. In this context "'about" includes the particularly recited range 
or a range larger or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at 
both termini. Preferably, these fragments encode a polypeptide which has a functional 
activity (e.g., biological activity) of the polypeptide encoded by the polynucleotide of which 

15 the sequence is a portion. More preferably, these fragments can be used as probes or primers 
as discussed herein. Polynucleotides which hybridize to one or more of these nucleic acid 
molecules under stringent hybridization conditions or alternatively, under lower stringency 
conditions, are also encompassed by the invention, as are polypeptides encoded by these 
polynucleotides or fragments. 

20 Moreover, representative examples of polynucleotide fragments of the invention, 

include, for example, fragments comprising, or alternatively consisting of, a sequence from 
about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 251-300, 301-350, 351- 
400, 401-450, 451-500, 501-550, 551-600, 651-700,701- 750, 751-800, 800-850, 851-900, 
901-950, 951-1000, 1001-1050, 1051-1100, 1101-1150, 1151-1200, 1201-1250, 1251-1300, 

25 1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501-1550, 1551-1600, 1601-1650, 1651- 
1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901-1950, 1951-2000, 2001-2050, 
2051-2100, 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301-2350, 2351-2400, 2401- 
2450, 2451-2500, 2501-2550, 2551-2600, 2601-2650, 2651-2700, 2701-2750, 2751-2800, 
2801-2850, 2851-2900, 2901-2950, 2951-3000. 3001-3050, 3051-3100, 3101-3150, 3151- 

30 3200. 3201-3250. 3251-3300, 3301-3350. 3351-3400, 3401-3450, 3451-3500, 3501-3550, 
3551-3600, 3601-3650, 3651-3700, 3701-3750, 3751-3800, 3801-3850, 3851-3900, 3901- 
3950, 3951-4000, 4001-4050, 4051-4100. and 4101 to the end of the cDNA nucleotide 
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sequence contained in the deposited cDNA clone, or the complementary strand thereto. In 
this context * ; abour includes the particularly recited range, or a range larger or smaller by 
several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. Preferably, these 
fragments encode a polypeptide which has a functional activity (e.g., biological activity) of 

5 the polypeptide encoded by the cDNA nucleotide sequence contained in the deposited cDNA 
clone. More preferably, these fragments can be used as probes or primers as discussed 

herein.. Polynucleotides which- hybridize- to-one-or-more^of th^fra^i^nts undeTstringent 

hybridization conditions or alternatively, under lower stringency conditions, are also 
encompassed by the invention, as are polypeptides encoded by these polynucleotides or 

10 fragments. 

In the present invention, a "polypeptide fragment" refers to an amino acid sequence 
which is a portion of that contained in SEQ ID NO:Y, a portion of an amino acid sequence 
encoded by the polynucleotide sequence of SEQ ID NO:X, and/or encoded by the cDNA 
contained in the related cDNA clone contained in a deposited library. Protein (polypeptide) 

15 fragments may be "free-standing," or comprised within a larger polypeptide of which the 
fragment forms a part or region, most preferably as a single continuous region. 
Representative examples of polypeptide fragments of the invention, include, for example, 
fragments comprising, or alternatively consisting of, an amino acid sequence from about 
amino acid number 1-20, 21-40, 41-60, 61-80, 81-100, 102-120, 121-140, 141-160, 161-180, 

20 181-200, 201-220, 221-240, 241-260, 261-280, 281-300, 301-320, 321-340, 341-360, 361- 
380, 381-400, 401-420, 421-440, 441-460, 461-480, 481-500, 501-520, 521-540, 541-560, 
561-580, 581-600, 601-620, 621-640, 641-660, 661-680, 681-700, 701-720, 721-740, 741- 
760, 761-780, 781-800, 801-820, 821-840, 841-860, 861-880, 881-900, 901-920, 921-940, 
941-960, 961-980, 981-1000, 1001-1020, 1021-1040, 1041-1060, 1061-1080, 1081-1100, 

25 1101-1120, 1121-1140, 1141-1160, 1161-1180, 1181-1200, 1201-1220, 1221-1240, 1241- 
1260, 1261-1280, 1281-1300, 1301-1320, 1321-1340, 1341-1360, and 1361 to the end of 
SEQ ID NO:Y. Moreover, polypeptide fragments of the invention may be at least about 10, 
15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 100, 1 10, 120, 130, 140, or 150 
amino acids in length. In this context "about" includes the particularly recited ranges or 

30 values, or ranges or values larger or smaller by several (5, 4. 3, 2, or 1) amino acids, at either 
terminus or at both termini. Polynucleotides encoding these polypeptide fragments are also 
encompassed by the invention. 
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Even if deletion of one or more amino acids from the N-terminus of a protein results 
in modification of loss of one or more biological functions of the protein, other functional 
activities (e.g., biological activities, ability to multimerize. ability to bind a ligand) may still 
be retained. For example, the ability of shortened muteins to induce and/or bind to antibodies 
5 which recognize the complete or mature forms of the polypeptides generally will be retained 
when less than the majority of the residues of the complete or mature polypeptide are 

r^oyed_from_the N^terminus.— W-hether-a particular polypepti^^l^cRihg NTerrmnal residues 

of a complete polypeptide retains such immunologic activities can readily be determined by 
routine methods described herein and otherwise known in the art. It is not unlikely that a 

10 mutein with a large number of deleted N-terminal amino acid residues may retain some 
biological or immunogenic activities. In fact, peptides composed of as few as six amino acid 
residues may often evoke an immune response. 

Accordingly, polypeptide fragments of the invention include the secreted protein as 
well as the mature form. Further preferred polypeptide fragments include the secreted protein 

15 or the mature form having a continuous series of deleted residues from the amino or the 
carboxy terminus, or both. For example, any number of amino acids, ranging from 1-60, can 
be deleted from the amino terminus of either the secreted polypeptide or the mature form. 
Similarly, any number of amino acids, ranging from 1-30, can be deleted from the carboxy 
terminus of the secreted protein or mature form. Furthermore, any combination of the above 

20 amino and carboxy terminus deletions are preferred. Similarly, polynucleotides encoding 
these polypeptide fragments are also preferred. 

The present invention further provides polypeptides having one or more residues 
deleted from the amino terminus of the amino acid sequence of a polypeptide disclosed 
herein (e.g., a polypeptide of SEQ ID NO:Y, a polypeptide encoded by the polynucleotide 

25 sequence contained in SEQ ID NO:X, and/or a polypeptide encoded by the cDNA contained 
in the related cDNA clone contained in a deposited library). In particular, N-terminal 
deletions may be described by the general formula m-q, where q is a whole integer 
representing the total number of amino acid residues in a polypeptide of the invention (e.g., 
the polypeptide disclosed in SEQ ID NO:Y), and m is defined as any integer ranging from 2 

30 to q-6. Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Also as mentioned above, even if deletion of one or more amino acids from the 
C-terminus of a protein results in modification of loss of one or more biological functions of 
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the protein, other functional activities (e.g., biological activities, ability to multimerize, 
ability to bind a ligand) may still be retained. For example the ability of the shortened mutein 
to induce and/or bind to antibodies which recognize the complete or mature forms of the 
polypeptide generally will be retained when less than the majority of the residues of the 

5 complete or mature polypeptide are removed from the C-terminus. Whether a particular 
polypeptide lacking C-terminal residues of a complete polypeptide retains such immunologic 

„activi ties- can -readily-be determined~by-routine~me^ and otherwise 

known in the art. It is not unlikely that a mutein with a large number of deleted C-terminal 
amino acid residues may retain some biological or immunogenic activities. In fact, peptides 

10 composed of as few as six amino acid residues may often evoke an immune response. 

Accordingly, the present invention farther provides polypeptides having one or more 
residues from the carboxy terminus of the amino acid sequence of a polypeptide disclosed 
herein (e.g., a polypeptide of SEQ ID NO:Y, a polypeptide encoded by the polynucleotide 
sequence contained in SEQ ID NO:X, and/or a polypeptide encoded by the cDNA contained 

15 in the related cDNA referenced in Table 1). In particular, C-terminal deletions may be 
described by the general formula 1-n, where n is any whole integer ranging from 6 to q-1, and 
where n corresponds to the position of an amino acid residue in a polypeptide of the 
invention. Polynucleotides encoding these polypeptides are also encompassed by the 
invention. 

20 In addition, any of the above described N- or C-terminal deletions can be combined to 

produce a N- and C-terminal deleted polypeptide. The invention also provides polypeptides 
having one or more amino acids deleted from both the amino and the carboxyl termini, which 
may be described generally as having residues m-n of a polypeptide encoded by SEQ ID 
NO:X (e.g., including, but not limited to, the preferred polypeptide disclosed as SEQ ID 

25 NO:Y), and/or the cDNA in the related cDNA clone contained in a deposited library, where n 
and m are integers as described above. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 

Any polypeptide sequence contained in the polypeptide of SEQ ID NO:Y, encoded by 
the polynucleotide sequences set forth as SEQ ID NO:X, or encoded by the cDNA in the 

30 related cDNA clone contained in a deposited library may be analyzed to determine certain 
preferred regions of the polypeptide. For example, the amino acid sequence of a polypeptide 
encoded by a polynucleotide sequence of SEQ ID NO:X, or the cDN A in a deposited cDN A 
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clone may be analyzed using the default parameters of the DNASTAR computer algorithm 
(DNASTAR. Inc., 1228 S. Park St.. Madison, WI 53715 USA; http://www.dnastar.com/). 

Polypeptide regions that may be routinely obtained using the DNASTAR computer 
algorithm include, but are not limited to, Garnier-Robson alpha-regions, beta-regions, 
5 turn-regions, and coil-regions, Chou-Fasman alpha-regions, beta-regions, and turn-regions. 
Kyte-Doolittle hydrophilic regions and hydrophobic regions, Eisenberg alpha- and 

beta-ampbipathic-regio^ regions 

and Jameson-Wolf regions of high antigenic index. Among highly preferred polynucleotides 
of the invention in this regard are those that encode polypeptides comprising regions that 
10 combine several structural features, such as several (e.g., 1, 2, 3 or 4) of the features set out 
above. 

Additionally, Kyte-Doolittle hydrophilic regions and hydrophobic regions, Emini 
surface-forming regions, and Jameson-Wolf regions of high antigenic index (i.e., containing 
four or more contiguous amino acids having an antigenic index of greater than or equal to 
15 1.5, as identified using the default parameters of the Jameson-Wolf program) can routinely be 
used to determine polypeptide regions that exhibit a high degree of potential for antigenicity. 
Regions of high antigenicity are determined from data by DNASTAR analysis by choosing 
values which represent regions of the polypeptide which are likely to be exposed on the 
surface of the polypeptide in an environment in which antigen recognition may occur in the 
20 process of initiation of an immune response. 

Preferred polypeptide fragments of the invention are fragments comprising, or 
alternatively consisting of, an amino acid sequence that displays a functional activity of the 
polypeptide sequence of which the amino acid sequence is a fragment. 

By a polypeptide demonstrating a "functional activity" is meant, a polypeptide 
25 capable of displaying one or more known functional activities associated with a full-length 
(complete) protein of the invention. Such functional activities include, but are not limited to, 
biological activity, antigenicity [ability to bind (or compete with a polypeptide for binding) 
to an anti-polypeptide antibody], immunogenicity (ability to generate antibody which binds to 
a specific polypeptide of the invention), ability to form multimers with polypeptides of the 
30 invention, and ability to bind to a receptor or ligand for a polypeptide. 

Other preferred polypeptide fragments are biologically active fragments. Biologically 
active fragments are those exhibiting activity similar, but not necessarily identical, to an 
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activity of the polypeptide of the present invention. The biological activity of the fragments 
may include an improved desired activity, or a decreased undesirable activity. 

In preferred embodiments, polypeptides of the invention comprise, or alternatively 
consist of, one, two, three, four, five or more of the antigenic fragments of the polypeptide of 
SEQ ID NO:Y. or portions thereof. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 
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Table 4. 



Sequence/ 
Contig ID 


Predicted Epit pes 


500802 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 774 as 
residues: Gln-1 to Ser-17. Ser-19 to Ile-25rLeu-29 to Are-4 1 . Scr-46 to Glu-57. 


553147 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 776 as 
residues: Phe-I to Ue-20. 


558860 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 777 as 
residues: Ser-6 to Arc- 1 1 . _ 


" ~ "561730" ~~ 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 778 as 
residues: Asn-I to Are-7. Lcu-28 to Pro-45. 


585938 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 779 as 
residues: Ara-10 to Ser-23. Gln-69 to His-74. 


587785 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 780 as 
residues: lle-1 to Ser-1 1. Lcu-20 to Thr-30! Cys-74 to Cys-82. Leu-94 to Glu-l 10. 


588916 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 781 as 
residues: Val-43 to Pro-55. Glu-92 to Scr-99. 


613825 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 782 as 
residues: Asn-1 to Trp-1 1. Scr-15 to Gln-22. Ser-43 to Ala-51. Lvs-58 to Glv-66. 


639090 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 783 as 
residues: Ser-29 to Ser-35, Pro-43 to Glv-48. Gln-60 to Ser-65. 


659544 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 785 as 
residues: Leu- 10 to Glu-l 5. His-19 to Glu-26. 


659739 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 786 as 
residues: Lys-70 to His-78 ? Lys-149 to Asn-1 54, Gly-209 to Leu-217. Lys-248 to Val- 
255. Ilc-259 to Are-264. Are-280 to Ala-287. 


661057 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 787 as 
residues: Cys-59 to Are-64. Glv-1 10 to Asp-1 15, Pro-127 to Trp-132. 


661313 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 788 as 
residues: GIu-1 to Phe-7. Lvs-42 to Leu-48. 


666316 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 789 as 
residues: Lvs-27 to Asn-52. 


669229 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 790 as 
residues: Asp-I to Phe-12. Val-92 to Ser-103. 


670471 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 791 as 
residues: Lys-75 to Asp-81, Glu-l 45 to Gin- 156, Glu-l 63 to Arg-170. Lys-225 to Leu- 
231. 


676611 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 792 as 
residues: Tvr-4 to Lvs-12. Thr-23 to Asn-31. Val-52 to Thr-63, Arc-90 to Met-95. 


691240 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 793 as 
residues: Pro-74 to Glu-79. Ser-1 16 to Lvs-121. 


702977 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 794 as 
residues: Pro-8 to Tyr-20. 


709517 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 795 as 
residues: Leu-7 to Gly-12. Cvs-20 to His-27. 


714730 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 796 as 
residues: Pro-14 to Are-23. Ala-171 toSer-178. 


714834 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 797 as 
residues: Ala-6 to Glv-12. Gln-!8 to Are-32. 


719584 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 799 as 
residues: Pro-22 to ile-31. 


724637 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 800 as 
residues: Val-1 1 to Arg-34. Asn-54 to Cys-59. 


728392 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 801 as 
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residues: Arq-31 to Glu-45. Glv-76 to Pro-88. Asn-143 to Asp-148. 


738716 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 802 as 
residues: Pro-40 to Pro-46. 


739056 


Preferred enitones include those cnmnrKinu n ^f»niir»nrp «hnu/n in ^FO in NO RO> nc 
residues: Ser-28 to Ala-33. Pro-44 to Phe-49, Arg-l 13 to Gly-1 18. Pro- 1 3 1 to Arg-142. 
Asp- 155 to Leu- 166. 


739143 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 804 as 
residues: Ala- 1 to Gly-14. Glu-21 to Gly-27. Asp-54 to Lys-59. Lys-64 to Glu-7l. Gln- 
92 to Leu-97. Asn-1 14 to His- 120. Leu-135 to Asp-142. Glu-149 to Ser-154. Ser-256 to 
Thr-26 1 . Asp-290 to Lys-30 1 . Glu-3 1 5 to Gln-323, Lys-33 1 to Asn-342. Arg-346 to Met- 


742329 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 805 as 
residues: Are-7 to Ala- 13. Gln-21 to Ser-27. Gln-68 to Glv-73. Pro-75 to Val-88. 


745481 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 807 as 
residues: Asn-1 to Lys-14. Aru-32 to His-39. Asn-46 to Gly-51. 


753731 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 809 as 
residues: Are-22 to Scr-39. Val-42 to Thr-54. GIn-61 to His-69. 


754383 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 810 as 
residues: Ala-2 to Glv-12. 


756749 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 81 1 as 
residues: His- 1 to Thr-1 1. Thr-13 to Ser-1 8. Gly-25 to Giy-30, Pro-63 to Pro-69. Glu-84 
to Tvr- 101. Asn- 1 1 0 to Ala- 140. 


757980 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 812 as 
residues: Phc-9 to His-2 1 . 


764818 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 813 as 
residues: Pro-12 to Trp-17, Asn-22 to Ala-37. Arg-45 to Gly-54, Asp-72 to Thr-95. Pro- 
97 to Glu-I 16. Gly-137 to Lys-151. Glu-164 to Asp- 171, Ser-175 to GIy-185. Glu-187 to 
Gly-213, Lys-270 to Glu-276, Leu-281 to Lys-286. Asp-314 to Gly-321. Glu-324 to Glu- 
331, Val-333 to Are-340. 


765140 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 814 as 
residues: Thr-1 5 to Asp-27. 


766893 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 81 5 as 
residues: Arc-6 to Leu-1 1. Are-21 to Tyr-27, Phe-37 to Lvs-46. Gly-59 to Glv-64. 


771412 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 817 as 
residues: Pro-! to His-6. Pro-37 to Are-47. 


772226 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 818 as 
residues: Phe-16 to Arc-30. Glu-35 to Trp-58. Lys-60 to Gln-68. Pro-80 to Tvr-85. 


773057 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 819 as 
residues: Gly-37 to Are-43. 


773173 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 820 as 
residues: Pro- 19 to Asn-26. 


780154 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 82 1 as 
residues: Arg-20 to Ile-3L Pro-34 to Ala-59, Glu-66 to Pro- 125, Leu- 132 to Lys-137, 
Lys-155 to Arg-259. 


780768 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 822 as i 
residues: Phe-12 to Lys-17. 


780779 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 823 as 
residues: Ser-1 to Ser-1 1, Gln-64 to GIn-69. Are-1 17 to Are- 127. 


782394 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 824 as 
residues: Phc-18 to Glv-24. 


; 783160 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 825 as 
-esiducs: Lvs-35 to Lvs-4 1 . Thr-50 to His-56. Thr-1 10 to Gly-1 19. 


783506 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 826 as 
•esidues: Thr-3 to Thr-9. 


792139 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 830 as 
•esidues: Are- 1 to Thr- 1 3. Are-2 1 to Pro-30. Ser-70 to Are-79, Asp-89 to Are- 1 0 1 . 
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805715 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 832 as 
residues: Met-7 to Ala- 17, Arg-26 to Lcu-32. Lvs-47 to Lvs-52. Asn-67 to Asn-72, Val- 
77 to Tyr-82. Pro-101 to Arg-107. Arg-137 to Arc- 146. Ser- 168 to Thr-173. Asp- 189 to 

1 ,, c 1 QQ 
LyS- 1 77, 


811111 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 833 as 
residues: His-24 to Asn-3l. 


811113 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 834 as 
residues: Gin- 1 to Ala-9. Cys-56 to Gly-61, Trp-105 to Thr-1 10. Arg-150 to Thr-155. 
Leu- 189 to Lvs-195. 


823902 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 835 as 
residues: JThr.J8-to-Glu-23 : 


826518 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 836 as 
residues: lle-20 to Lvs-26. Cvs-39 to Arg-46. 


826704 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 837 as 
residues: His- 14 to Phe-20. Glu-70 to Leu-83. 


828180 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 840 as 
residues: Glu-38 to Ars-52. Ser-56 to Val-62. 


828658 


Preferred enitones include those comnrisin** a seouence shown in SEO ID NO 84^ as 
residues: Asp=-1 to Pro- 12. Gly-59 to Lys-64. Asp-70 to Leu-76, Pro- 160 to Pro- 166. 
Thr-1 74 to Asn-179. 


828919 


Preferred epitopes include those comprisin2 a sequence shown in SEQ ID NO. 843 as 
residues: Thr-49 to Val-54, Leu-83 to Lys-91. Gly-121 to Thr-130, Asp-165 to Glu-172 r 
Thr-1 80 to Glv-188. 


830208 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 846 as 
residues: Lys-49 to Asn-56. Glu-61 toAla-67. 


830248 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 847 as 
residues: Pro- 17 to Asp-36. Pro- 102 to Glu-1 08, Pro- 1 22 to Lys-128, His- 150 to Gly- 
155. Asn-162 to Tyr-168. Pro- 186 to Gin- 193. Ser-205 to Pro-2l 1. Gln-305 to Gly-317. 


830275 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 848 as 
residues: Ser-16 to Glu-22. Asn-45 to Ser-50. Thr-121 to Gly-136, Lys-150 to Arg-157. 
Ser- 175 to Cvs- 181, Glv- 198 to Ser-203. 


830286 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 849 as 
residues: His-1 1 to Pro- 1 8, Thr-241 to Thr-258. Ata-352 to Ala-365. 


830347 


Preferred enitones include those comnrisine a seouence shown in SFO ID NO 850 as 

L I wi^l 1 VU vUllvUv J I11W1UUV lllVJv Willi/! UlllC. 44 OWUUVUvv JUv «V II 111 X** \S 11^ 1 " w. \J mJ\J CI O 

residues: Asp-33 to Ala-39. 


830348 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 851 as 
residues- GIn-5 to Anx-15 Ile-96 to Asn-101 Asn-P? to Glv-128 


830364 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 852 as 
residues: Val-76 to Asn-82. Lys-87 to Tyr-94 .Glu-1 18 to Gln-125, Pro-140 to lle-145, 
Glv-149toPro-173 Ala-215 to Lvs-222 Lvs-230 to Glv-235 Pro-250 to Asn-256 Ser- 
302 to Arg-307, Ser-32 1 to Glu-332. 


830394 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 853 as 
residues: Thr-37 to Thr-44, Leu-57 to Ser-63. Ser- 74 to Lys-86, Gln-107 to Leu-1 12, 
Lys-140 to Ala- 145, Asp- 154 to Ser- 163. 


830412 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 855 as 
residues: His-65 to GIy-74, Asp-85 to Ser-97 f Leu-133 to Glu-138, Glu-1 44 to Asp-153, 
Arg-170 to Ser- 175, Gly-184 to Are- 189. Gln-202 to Tvr-208. 


830464 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 857 as 
residues: Val-3 to Val-1 1, Gin- 16 to Gln-27. Glu-41 to Asp-51. 


830471 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 858 as 
residues: Glu-10 to His-22, Ser-37 to Lvs-45. 


830477 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 859 as 
residues: Lys-1 to Cys-13, Thr-32 to Cys-37, Scr-44 to Glu-50, Glu-57 to Asn-64, Glu- 
85 to Glu-93, Ala- 129 to Ser- 139, Gin- 157 to Thr-1 85. Gin- 1 99 to GIy-215. Ile-241 to 
Leu-247, Asp-254 to Leu-263, Gln-265 to Gln-270 ? Glu-298 to Gln-309, Glu-316 to Ala- 
321, Leu-325 to Glu-334, Glu-340 to Ser-345. Leu-348 to His-367. Lys-384 to Arc-391. 
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^eu-409 to Asn-417 ? Arg-431 to Arg-437. Phe-441 to Leu-448. Ala-456 to Glu-484. Lys- 
509 to Val-519. Glu-521 to Asp-528, Asp-546 to Phe-553. Glu-558 to Phe-567 r Pro-573 
to Thr-588. 


830500 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 860 as 
residues: Gln-27 to GLy-34. 


830509 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 861 as 
residues: Pro-2 to Asp-7, Gln-1 3 to Gln-29. Pro-35 to Trp-4 1 . 


OJUJ..O 


PrpfprrpH enitnnes include those comnrisine a seauence shown in SEO ID NO. 862 as 
residues: Gln-1 to Arg-12. Asp-22 to Pro-44, Lys-52 to Asp-62, Pro-68 to Lys-93. Pro- 
99 to Pro- 1 29. Ala- 1 38 to Ser- 1 50, Lys- 1 56 to Val- 1 94. lie- 1 97 to Glu-2 1 0. Ala-2 1 3 to 
AJa-28ja.e.ua89toXy^ 

401. Lvs-409 to Asp-418, Mct-450 to Ala-460. Glu-468 to Gly-475. 


S30542 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 863 as 
residues: Val-1 to Gly-10, Arg-24 to Asp-36, Leu-225 to Trp-231. Val-249 to Met-258. 
Gfu-262 to Thr-269, Val-279 to Glv-284, Asp-307 to Asn-313. Arg-411 to Lys-416. 


830564 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 864 as 
residues: Trp-103 to Glu-1 13. Lvs-l 18 to Tyr-125. 


83061 1 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 865 as 
residues: Glu-51 to Ser-57. Ara-128 to Ala- 133. 


830620 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 867 as 
residues: Lvs-54 to Arc-59, Are-66 to Are-71. 


830630 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 868 as 
residues: Pro- 12 to Glv- 17. 


830654 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 869 as 
residues: Leu-1 toAsp-6. 


830660 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 870 as 
residues: Lvs-l 1 1 to Trp-1 16. Glu-139 to Gly-148 ? Ars-182 to Ser-189. 


830704 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 872 as 
residues: Asn-1 to Glu-8, Ala-38 to Gly-46, Gln-58 to Asp-7 1, Ala-75 to Cys-103. Met- 
106 to Ala- 140. Gin- 153 to lie- 159. 


830765 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 873 as 
residues: Ser- 19 to Thr-26. Pro-47 to Thr-59. 


830778 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 874 as 
residues: Asp-35 to Gly-40, Glu-104 to Glu-109. Ser-226 to Tvr-231. 


830784 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 875 as 
residues: Pro-34 to Leu-41. 


830800 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 876 as 
residues: Ser- 16 to Lys-24, GIv-91 to Thr-96. 


830821 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 877 as 
residues: Leu-2 to Thr-8, Asp- 15 to Gly-26, Phe-64 to Ser-70, Pro-77 to Trp-82, Pro-85 
to Lys-90. 


830849 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 878 as 
residues: Leu-2 to Ser- 18. Gly-31 to Ser-40, Asn-56 to Thr-86. Asp-1 14 to Are- 120. 


830903 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 879 as 
residues: Thr-2I to Thr-33. 


830913 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 880 as 
residues: Glv-48 to Pro-53, Gln-66 to Pro-74. Thr-151 to GIy-156. Asn-292 to Asn-297. 


830920 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 881 as 
residues: Asp- 15 to Ser-25, Ser-33 to Val-38, Lvs-l 81 to Phe-187. 


830938 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 882 as 
residues: Thr-65 to Asp-70. Leu-89 to Ala-95. 


831014 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 884 as 
residues: Ala-2 to Gln-1 1, Glu-71 to Leu-78, Leu-89 to Trp-98 ? Ser- 163 to Ala- 1 70, Glu- 
261 to Asp-269. Phe-286 to Val-292. 


831026 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 885 as 
residues: Lys-41 to Glv-46. Tvr-64 to Phe-75. 
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831055 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 887 as 
residues: Trp-37 to His-50. Lys-108 to Phe-1 14. Lys-131 to Thr-137. Arg-351 to Ser- 
356. Pro-363 to Cvs-369. Glu-390 to Asp-397. 


831057 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 888 as 
residues: Arg-1 to GIy-14. Thr-19 to Gly-25. Ala-31 to Ala-41. Glu-53 to lle-62. Val-66 
toGlu-75. Ser-103 to Asp-1 13. Ala-135 to Asp-140. 


831062 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 889 as 
residues: Scr-24 to Ala-3 1 . 


831117 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 890 as 
residues: Lvs-50 to Tyr-55. 


831 122 _ _ 


Preferred epitopes includejhose comprising a sequence shown in SEQ-1D NO. 891 as 
residues* Phc-8 to Glv-14 Are-58 to Glv-68 Lvs- 1 07 to Ser- 1 3 1 Gin- 1 5 1 to Val-160 
Lvs- 1 80 to Lvs- 1 86. Lvs-2 1 1 to Thr-223 . 


831132 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 893 as 
residues* Glv-1 to Ser- 16 


831152 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 894 as 
residues: Ser-8 to Arg-1 3 ? Lys-59 to Ala-65. Glu-71 to Glu-86. Leu-98 to His- 108. Arg- 
1 1 8 to lie- 1 26. His- 1 38 to Ala- 145. Pro- 1 48 to Tyr- 1 56. Pro- 1 70 to Ala- 1 75. Val- 1 87 to 
Lvs- 194. Glu-206 to Val-217. Glv-221 to Ser-226. Asp-250 to Lvs-255. 


831157 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 895 as 
residues: Val-1 to Asn-1 1, GIu-13 to Gly-25. Scr-31 to Ala-49. Arg-6l to Gly-66. Ala- 
84 to Ala-90 


831160 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 896 as 
residues* His-ltoAla-7 Asd-43 to Lvs-52 Tvr-98 to Glv-103 Glu-1 18 to Leu-125 
Phe-1 83 to Tyr- 195, Gln-209 to Arg-220. lle-257 to Gly-262. Glu-27S to Thr-284. Ile- 
309 to Pro-314, Leu-339 to Asp-347. Ala-358 to Gln-388, Gln-401 to Leu-414. Glu-425 
to Ala-440. Ala-448 to Glu-453, lle-460 to Gln-465. Glu-482 to Glu-492. Ala-498 to 
Glu-51 1, Pro-520 to Val-526, Gly-556 to Gln-577, Leu-587 to His-598. Glu-605 to Asp- 
630. 


831197 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 898 as 
residues: Ser-28 to Leu-39. Phe-48 to Phe-55. Pro-60 to GIn-66. Ars-73 to Thr-78. 


831217 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 899 as 
residues: Asp-52 to VaI-63. Asn-75 to Glu-83. 


831248 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 901 as 
residues: Pro-24 to Glv-34. Lys-108 to Are-1 18. 


831369 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 903 as 
residues* Ala-1 to Glv-8 


831371 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 904 as 
residues: Are-39 to Ser-44. Arg-66 to Are-76. 


83 1371 


Preferrprl enifnnes include thnse rnmnrisinp a senuence shnwn in 9FO \D NO QOS as 
residues: Gly-7 to Ser-13, GIn-40 to Trp-45, Lys-109 to Gly-1 16. Gly-134 to Arg-141, 
Are- 149 to Are- 164. Are-1 74 to Phe-1 81 Lvs-202 to Lvs-210 GIu-263 to Leu-272 Pro- 
274 to Leu-280, GIu-289 to Glu-296, Pro-334 to His-341. Tyr-413 to Pro-426 ? Glu-432 
to Lvs-449. 


831387 


Preferred enitones include those comrjrisine a seouence shown in SFO ID NO 906 as 
residues: Tyr-21 to Leu-28, Cys-51 to Phe-72, Ser- 107 to Leu- 1 13. Leu-125 to Leu- 134, 
Ser- 1 42 to Ala- 1 52, His- 159 to Tyr- 164, Are-276 to VaI-290. 


831410 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 907 as 
residues: Are-7 to Lvs- 1 3. Pro-28 to Cys-34. Glv-100 to Asn-1 09. Cvs-155 to Are- 1 62. 


831448 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 908 as 
residues: Ala-10 to Cys-20, Tyr-36 to Lys-41, Asp-68 to Ala-75 ? Ala-S4 to Arg-89. Glu- 
112toSer-119. 


831450 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 909 as 
residues: Pro-23 to Gly-28. Thr-52 to Pro-63. 


831472 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 910 as 
residues: Ser- 16 to Ala-26. 
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j 831473 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 91 1 as 
residues: Arg-37 to Gln-42. Asn-59 to Asn-65. Asn-109 to Vol- 121. Are- 1 9 1 to Glu- 
199. Lvs-205 tolle-214. 


831474 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 912 as 
residues: Glu-1 to Lcu-8. Scr-50 to Are-56. Thr-61 to Ara-66. Val-69 to Are-82. 


831494 


Prefened epitopes include those comprising a sequence shown in SEQ ID NO. 913 as 
residues: Arg-21 to Ser-27, Arg-77 to Asp-82, Glu-1 16 to lie- 134. Ser-139 to Ser- 162. 
Leu- 167 to G"ly-190. Cys-192 to Glv-205. 


831506 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 914 as 
residues: Val-6 to Tvr-12. Lvs-77 to Ala-82. Ser-102 to Are-108. Ser-145 to Ser- 151. 


831533 


Preferred epitopes^n^ud^hp^e_comprising.a.sequence-shown in SEQ ID NOr9 1 5 as 

residues: Thr-9 to Cys-16, Are-52 to Tvr-57. Ser-61 to Ser-69. 


831539 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 916 as 
residues: Thr-32 to Arg-39, Cys-44 to Arg-60 7 Lys-65 to Gln-70. Gly-78 to Ile-86. Lys- 
126 to Thr- 1 34. Leu- 140 to Glu-1 48. 


831556 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 91 7 as 
residues: Glv-45 to Asp-52. 


83159S 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 919 as 
residues: Asn-1 to Val-6. Phc-76 to Tyr-83. Gly-129 to Gln-135, Thr-145 to Asp-153. 
Pro-2 1 3 to Gln-220. Thr-230 to Asn-2*36. Lvs-242 to Ala-248. 


831608 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 920 as 
residues: Thr-23 to Pro-34. Glu-39 to Asp-83, Asn-89 to Lys-99. Asp-1 18 to Asp- 128. 
Asn-1 35 to GIu-150. Glu-1 53 to Gly-168 ? Gly-I8t to Thr-187, Arg-200 to Asp-205. Arg- 
273 to Ilc-279. Thr-295 to Asp-300. Thr-316 to Cvs-321. 


831613 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 921 as 
residues: Pro-1 to Glu-7. Are-9 to Phe-15. Thr-27 to Gly-34. 


831655 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 926 as 
residues: Tyr-3I to Gln-38. 


831708 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 927 as 
residues: Glu-22 to Ile-27. Gly-43 to Glv-49. His-83 to Arg-105. 


831741 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 929 as 
residues: Asp-22 to Asp-27, Pro-64 to Gln-74, Ser-126 to Gly-131, Lys-134 to Arg-143, 
Arg-150 to Giy-162. Gin- 180 to Tyr-196, Asp-209 to Leu-224. Gly-233 to Gly-24L Pro- 
246 to Arc-251. 


831754 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 930 as 
residues: Arc-40 to GIu-50. Glv-57 to GIv-68, Phe-72 to Tvr-79. 


831760 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 931 as 
residues: His-24 to Asp-39. 


831780 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 932 as 
residues: Are-92 to Thr-101. 


831796 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 933 as 
residues: Pro-I to Ser-8. 


831800 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 934 as 
residues: Asp-1 to Ser-6, Glu-1 6 to Ser-26, Lys-66 to Pro-76 ; Leu-93 to Arg-99, Val-153 
to Lys-164, Glu-1 77 to Asp-183 ? Ser- 188 to Leu- 193, Arg-210 to Ser-220, Thr-229 to 
Ser-244, Pro-283 to Phe-297. 


831813 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 937 as 
residues: Pro-20 to Ala-30. 


831830 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 938 as 
residues: Arg-12 to Lys-17. GIn-51 to Phe-60. Asp-97 to Trp-102. Glu-1 32 to Cys-137. 
Asp- 160 to Leu- 168. Glu-210 to Gln-219. Lys-302 to Pro-308, Phe-416 to Asp-421. Leu- 
444 to Leu-449, Val-457 to Asn-464. Leu-466 to Trp-472, IIe-474 to Trp-480. Ser-527 to 
Ser-533, Pro-558 to Phe-565, IIe-57S to Trp-584, Asp-614 to Asp-627, Asn-698 to Asp- 
710, Pro-738 to Ser-744. 


831860 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 939 as 
residues: Pro- 1 9 to Tyr-25. 
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831896 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 941 as 
residues: Ser-18 to Phc-30. Leu-34 to Asn-4h Ala-48 to Tyr-56, Leu-103 to Ala-1 10 ; 
Asp- 124 to Val-130. lie- 141 to Leu- 1 50. Leu- 188 to Ser- 1 96, Glu-229 to Asn-238. Thr- 
248 to Cvs-259. 


831928 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 942 as 
residues: Asn-55 to Asp-60. 


831949 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 943 as 
residues: Arg-1 to Glu-9. Glu-19 to Arg-32. AIa-77 to Thr-90, Thr-95 to Thr-104. Lvs- 
1 06 to Ser- 1 1 9. Leu- 1 36 to Arc- 141. Tvr- 1 65 to Asn- 1 74. 


831950 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 944 as 
residues: Ser- 18 to Glu-26. Phe-93 to_Are-J02.^Leu- l-37-to Gin- l 43rPro^l48 to Gl'v- 1577 




Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 946 as 
residues: His-41 to Thr-48, 


832047 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 948 as 
residues: Ani-57 to Glu-62. Pro-73 to Gly-80. 


832078 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 949 as 
residues: Pro- 14 to Lcu-2 1 . Cvs-34 to Gly-39. 


832100 


Preferred epitopes include those comprisiniz a sequence shown in SEQ ID NO. 950 as 
residues: Tvr-37 to Val-45. 


832 104 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 951 as 
residues: Thr-I to Ser-6. Arc- 14 to Cvs-20. 


832279 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 954 as 
residues: Ser-28 to Pro-34 r Pro- 134 to Ser- 139, Gin- 178 to Gly- 183, Thr-193 to Gly- 
198, His-244 to Gly-257, Asp-263 to Tyr-273, Lys-337 to Arg-347, Pro-366 to Lys-372. 
Ala-382 toAsp-387. 


832317 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 955 as 
residues: Thr-32 to Gln-39, Asn-58 to Trp-71. Glu-96 to Trp-108. Cys-126 to Glv-133. 


832364 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 957 as 
residues: Glu-2 to Met-9, Asp-17 to Asn-22, Leu-27 to Val-35. 


1 832428 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 960 as 
residues: Arc-35 to Glv-4l. 


832485 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 961 as 
residues: Ser- 121 to Cvs- 127. 


832494 


Preferred enitones include those comnrisinp a sennenrp shown in ^FO in NO Qf%J nc 

residues: Ser- 10 to Leu-28, Ser-31 to Asp-40 ? Scr-55 to Thr-62, Thr-94 to Asn- 102. Asp- 
124 to Phe-135, Asn-175 to Lys-193, GIu-238 to Leu-243. Val-250 to Ala-259. Lys-291 
to Asn-308, Ser-318 to Gly-327, Lys-335 to Asp-346 ? Tyr-404 to IIe-410, Gin-420 to 
Gln-430. Thr-476 to Phe-482. Pro-536 to Val-561 , Tvr-563 to Leu-568. 


832512 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 963 as 
residues: Arg-1 to Ala-7, Leu-9 to Ser-24, Glu-32 to Asp-43, Glu-71 to Glu-86, Val-92 
to He- 104. Asp- 143 to Ser- 154, Lys-190 to Glu-202. Glu-2 1 8 to Lys-241. 


832515 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 964 as 
residues: Glu-3 to Gly- 12, Arg-20 to Gln-30. Leu-34 to Gln-39, Asp-51 to Arc-58, Gln- 
69 to Val-77, Gly- 1 05 to Lys- 1 1 7, Cys- 1 23 to Phe- 1 32. 


832526 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 965 as 
residues: Pro-1 5 to Asn-25. GIu-48 to Phe-59. 


832575 


Preferred enitODes include those comorisine a seauence shown in ^FO in WO nc 
residues: Thr-24 to Arg-29, Ala-55 to Tyr-60, Tyr-77 to Asp-89, Leu- 108 to Gly- 1 15, 
Thr-142toGlv-149. ; 


832576 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 967 as 
residues: Arg-1 to Leu-1 1, Pro-21 to Gly-28, Pro-37 to His-47, Lys-79 to Gln-88. Pro- 
108 to Glv-1 16. Pro- 179 toThr-188, Arc-207 to Asn-213. 


832634 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 969 as 
-esidues: Leu-2 to Ser- 12, Pro- 125 to Asp- 133. 


832728 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 970 as 
•esidues: Gin- 16 to Gly-32. Leu- 1 00 to Glv-1 06, Glv-1 18 to Lvs-132, Pro-1 56 to Leu- 
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162. 


833395 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 972 as 
residues: Ser-3 to Gly-9. 


834326 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 973 as 
residues: Ser-1 to Trp-19. Asn-148 to Leu-153. Tyr-235 to Trp-244. 


834944 


Preferred eoitones include those comnrisinf? n sentience shown in ^FO ID NO 97S 
residues: Glu-42 to Gln-51. Pro- 1 15 to Asp- 120. Arg-127 to Gly-1 33. Gin- 199 to Gln- 
211. 


835104 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 977 as 
residues: Thr-I to Are- 14. Val-18 to Pro-23. Thr-37 to Met-44, Gln-51 to Leu-57. 


835332 


Preferred ephopes inciude_those_comprising a sequence shown in SEQ lD"NOr978 as ~~ 
resfdues: Thr-1 to Glu- 1 3. Arg- 135 to Asp- 142. Thr-1 50 to Gin- 155. Cys- 1 73 to Cys- 
183.Cys-203 to Asp-214. 


835487 


PrpfiprrpH erMtnnpc inplnHp thncf* rnmnricino n Cf»niif*ntf*f* chrtvv/n in !P*1 KIO Q"7Q ac 

I ItJCIICU CpllVJpCo I1JL.1UUC UIUo^ ^Ullipi lolllu a 3lL|UdiLC oIlvWU III OtLv/ 1LV !NVJ. sis ab 

residues: Ala- 13 to Arg-22, Pro-43 to Glu-57. Ala-73 to Pro-90, Arg-102 to Ser-109. 
Pro-1 14 to Glv-P7 An>-P7 ro Arp-HR Glu-H"* to filv- 1 SR Pro-1 to Prn-1 71 filv- 
1 85 to Arg- 1 90. Pro-2 1 1 to Pro-2 1 6. Glu-23 1 to Asn-26 1 . Ala-280 to Pro-29 1 . Pro-303 
to Glv-31 1. Are-313 to Gly-326. Ala-358 to Ala-364. Pro-369 to Glv-377. Pro-390 to 
Gly-407 ? Tyr-420 to Tyr-441. GIu-461 to Thr-470. Pro-479 to Trp-487, Asp-489 to Cys- 
494 Gln-51 5 to Lvs-532 Ala-572 to Asn-582 Asd-588 to Leu-594 Cvs-625 to Tm-63^ 
Tyr-639 to Are-646. 


836182 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 980 as 
residues: Ala-7 to Thr-1 7. Ara-3l to Thr-36. 


836522 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 981 as 
residues: Gly-59 to Cys-65. 


836789 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 984 as 
residues: Glv-18 to Glv-25, Glu-59 to Glu-64. 


838577 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 985 as 
residues: Pro-1 5 to Trp-20, Pro-46 to Gln-57, Glu-68 to Phe-83. 


839008 


Preferred epitopes include those comprising a sequence shown in SEQ JD NO. 987 as 
residues: Arg-1 to Arg- 13, Gin- 125 to Glu- 131, Asn-137 to Val-142, Gly-183 toTyr- 
1 88, Asn-245 to Ser-25 1 , Gln-302 to Asn-3 11. 


840063 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 988 as 
residues: Gly-1 to Glv-31. 


840533 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 989 as 
residues: Thr-16 to Pro-23. Pro-39 to Trp-48. Ara-50 to Lvs-55. Glv-73 to Glv-79. 


840669 

W i W W-/ 


Preferred enitones include those comnrisint? a seauenee shown in ^FO tn NO OOfi »q 
residues: Met-27 to Gln-33, Gln-49 to Gly-56, Thr-63 to Leu-70, Thr-1 15 to Arg-127, 
Pro- 174 to Asn-184. 


841140 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 991 as 
residues: Are- 17 to Phe-24, Pro- 11 3 to Glv-121, Thr-235 to Met-240. 


841386 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 992 as 
residues: Val-58 to Met-66, Pro- 134 to Lys-143, Tyr-163 to Ala- 170, Val-178 to Lys- 
187,Pro-207 toGly-212. 


841900 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 996 as 
residues* Ile-2 to Phe-12 


842054 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 997 as 
residues' Asn-27 to Tm-12 Pro-89 to Glu-QQ Aro-1 1? fo 1 vs-17^ 


843061 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 998 as 
residues: Leu-3 to Gly- 1 8, His-36 to His-57, Lys- 1 36 to Leu- 145 r Gly-1 74 to Trp- 1 84, 
Lys-188 to Tyr-196, Lys-204 to Asp-21 1, Pro-293 to Ser-305, Glu-321 to Asp-333, Gly- 
342 to Lys-348 ; Ala-371 to Asp-377, Asp-439 to Lcu-449. AIa-521 to Gly-529 ? Tyr-583 
o Trp-599, Asn-639 to Ser-644, Leu-738 to Leu-745. 


843544 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 999 as 
-esidues: Tvr-1 1 to Phe-18. Ser-34 to Lvs-43. 


844092 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1000 as 
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residues: Gin- J to Lys-6. Glu-30 to Glu-37. Glu-40 to Thr-53. 


844270 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1001 as 
residues: Thr-1 0 to Glv-20. Pro-44 to Thr-50. 


844604 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1002 as 
residues: Glv-8 to Phe-20, Pro-23 to Are-43 Asd-62 to Asn-67 Pro-73 to Asn-80 Val- 
83 to Phe-95, Glu-103 to lie- 109, Tyr-120 to Ala- 125. Thr-1 76 to Thr-1 83, Pro-200 to 
Pro-214, Pro-232 to Met- 240, Gln-248 to Asp-292, Arg-297 to Ser-310. Pro-320 toGlu- 
332, Glu-347 to Ser-390, Ala-392 to Pro-404. Pro-425tt) Gly-435. Pro-438 to Gly-443. 
Gly-467 to Pro-480 f Pro-486 to Pro-499. Pro-506 to Met-512, Pro-572 to Glu-580, Arg- 
592 to Glv-597, Ala-601 to Ser-610. Ala-618 to Pro-623. 


844685 


Preferred epitopes includejhos.e comprisine a sequence shown in SEQ iD'NOrl 003~as — 
residues: ^Ser- 14 to Ser-19. Pro-25 to Glv-32, Asn-98 to Lvs-108. 


844855 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1004 as 
residues: Ala-9 to Ser-15. Pro-2l to Are-26, 


845101 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1005 as 
residues: Ala-2 to Glv-13. Pro-31 to Pro-42. Gln-89 to Tvr-95. Gin- 1 69 to Leu- 189. 


845141 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1006 as 
residues: Gly-13 to Met-26. Are-34 to Glv-39. Iie-60 to Ser-80. Ala-85 to Thr-98. 


845220 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1007 as 
residues: Pro- 14 to GIy-24. Glu-33 to Ala-39. Asp-145 to Pro-168. Ala-238 to Arg-250. 
Pro-258 to Phe-269 ? Are-285 to Pro-290. Ala-340 to Cvs-364. 


845434 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1008 as 
residues: Ala-1 to Glu-7, GIn-29 to Phe-34*, Gly-67 to Ala-75, Gln-78 to Leu-83, Asn-96 
tolle-109, Thr-144 to Trp-151. 


845510 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1009 as 
residues: Arg-79 to Leu-86, Met- 1 14 to Asp- 122, Leu- 129 to Leu- 134, Gin- 145 to Arg- 
152. 


845600 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1010 as 
residues: Ala-22 to Phe-28. 


845882 


Preferred cnitones include those comnrisinp a seouence shnwn in SFO in NO 1011 as 
residues: Ala-1 to Gly-7, Arg-29 to Lys-35, Lys-72 to Ala-79, Leu-94 to Val-101, Gly- 
137toAsn-142 Are- 145 to Leu- 150 Glv-180 to Lvs-187 Glu-194 to Glv-208 Are-257 
to Ser-267, Ser-278 to Asp-290, Gly-312 to Ser-319. Leu-338 to Lys-35 1, Tyr-358 to 
Ser-363. 


846007 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1012 as 
residues: Tyr-16 to Ala-24 ? Arg-59 to Ser-66, Thr-78 to Glu-83, GIu-90 to Ser-103, Gln- 
1 08 to Thr- 113, Ser- 1 1 5 to Cvs- 1 24. 


HCRNG17R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1016 as 
residues: Pro- 1 6 to Asp-2 1 . 


HWMFG64R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1017 as 
residues: Ser-70 to Asp-76, Lvs-87 to Leu-95. 


HAGCZ94R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1018 as 
residues: Val-3 to Lys-9. 


HBJEJ74R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1019 as 
residues: Pro-1 to Asp-8. 


HUTHM43R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1021 as 
residues: Pro-7 to Are-I5. 


HLTGU75R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1022 as 
residues: Ser-1 toGlv-U. 


HWLKF77R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1023 as 
residues: Leu- 10 to Asn-28. 


HWLGX29R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1027 as 
residues: Val-3 to lie- 10. Pro-34 to Gln-40. 


HWMFZ29R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1028 as 
r esidues: Leu-7 to Leu- 13. 


H6EEPI9R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1030 as 
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residues: Ala-I to Trp-8. Lvs-10 to Asp-27. 


HJMAM83R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1031 as 
residues: Ser-1 to Val-1 1, Glu-19 to Ala-29. Asp-52 to Ata-68, Glv-78 to Lvs-94. 


HAGHF58R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1032 as 
residues: Lvs-I to Val-7. 


HDPHG48R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1033 as 
residues: GIy-24 to Lvs-34. 


HCDMC32R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1038 as 
residues: Pro-2 to Are- 17. Lvs-36 to Pro-47. Phe-61 to Trp-68. Gln-72 to Ala-86. 


HTEQO80R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1040 as 
residues: _G]y- 1 to Val.-J 5..Pro47-to-Pro-2-3.-Leu-32-to Met-4 1 rLvs"! 02T6~His- 1 09. 


H2LAR08R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1043 as 
residues: Asn-58 to Glv-64. 


HWMFN58R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1046 as 
residues: Glu-6 to Asn-14. Are-22 to Asp-31. Glv-49 to Thr-56. 


HUFBP63R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1049 as 
residues: Pro- 1 to Gln-8, Thr-57 to Gly-64. Arg-69 to Arg-74, Gly-80 to Asp-91. Asp- 
105 to Gin- 1 10. Arc- 130 to Tvr- 148. 


HUFBN90R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1050 as 
residues: Glu-34 to Ala-40. Are-1 1 1 to Ala- 1 16. 


HFKJHD61R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1054 as 
residues: Are-1 1 to Glv-38. Are-44 to Glu-50. Gln-53 to Lvs-67. 


HTXNL13R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1057 as 
residues: Ser-48 to Are-57, Glu-89 to Pro-95. Scr-102 to Asn-107. 


H2LAK62R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1059 as 
residues: Pro-20 to Ser-25. 


HATAR77R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1061 as 
residues: Glv-2 to Are- 1 6. 


HWMEHI8R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1066 as 
residues: Gln-61 toSer-67. 


HCNDP66R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1068 as 
residues: Leu-8 to Arg-15, Gln-46 to Pro-54. 


HCRMK82R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1069 as 
residues: Ser-32 to Are-38, Ala-72 to Lvs-79. Are-103 to Phe-1 1 1. 


HSSGC52R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1075 as 
residues: Glv-1 to Pro-6. Are-25 to Ile-30. 


HCYBN49R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1076 as 
residues: Gly-16 to Gly-21. Ile-99 to Gin- 109. 


HWMGB90R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1077 as 
residues: Gly-1 to Ala-7, Asp- 17 to Are-27. Glu-32 to Leu-40. 


HTEAW21R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1078 as 
residues: Glu-I to Gly-6, Gin- 19 to Leu-37. 


H2LAQ68R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1082 as 
residues: Val-2 to Trp-10, Leu-25 to Lys-33. 


HBAAD60R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1087 as 
residues: Pro-1 to Lys-32. 


HCROA35R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1088 as 
residues: Gly-6 to Lvs-12. 


HCROM64R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1089 as 
residues: Asn-1 to Arg-7. 


HKBAG82R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1091 as 
residues: Pro-9 to GIv-28. 


HUTSB76R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1092 as 
residues: Lys-1 to Ser-17. 


HWLJS67R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1093 as 
residues: Gln-3 to Lvs-18. Gln-44 to Glu-49. 
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HTGAZ53R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1098 as 
residues: Ser-I to Ala- 16, Gln-36 to Thr-48. 


HWLLL5IR 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 100 as 
residues: GIn-6 to Glv-18. 


HWLJZ72R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 103 as 
residues: lie- 1 to Ser-19. 


HWMFG06R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 104 as 
residues: Artz-1 to Lys-14, GIn-40 to Glu-45. Arg-65 to Are-80. 


HPRT065R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 105 as 
residues: Thr-12 to Thr-17. Cvs-35 to Ser-40. 


_HUFDC01R_ 


Preferred .epitopes include those comprising a sequence shown in S EQ I D NO: 1106 as * 
residues: Pro-1 1 to Glu-26. 


HWLHY44R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 107 as 
residues: Pro- 14 to Gln-24. Cys-34 to Leu-39, Thr-72 to Val-77, Glu-94 to Thr-99, Asp- 
101 to Met- 1 07. Lvs-109 to Pro- 1 16. 


HWLGR92R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 108 as 
residues: Pro- 17 to GIy-22. 


HCNCQ71R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 109 as 
residues: Glu-22 to Leu-30. 


HWLENI1R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 1 1 1 as 
residues: Pro-6 to Lvs-2 1, Ala-26 to Val-34. Lvs-37 to Ser-46. 


HWLEH56R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 1 16 as 
residues: Thr-23 to Ala-28. Asn-88 to Trp-98, Cys- 1 14 to Asp- 131. 


H2LAD26R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 1 17 as 
residues: Pro-20 to Giy-3l. 


H2LAK66R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 11 25 as 
residues: Pro-33 to Leu-39. Glu-54 to Val-59. Gly-69 to Ser-76. 


HSDKC65R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 126 as 
residues: Asn-32 to Pro-39, Pro-41 to Pro-49. 


H2LAK52R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 127 as 
residues: Pro-20 to Ala-28. 


HKAEG12R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 128 as 
residues: Asp-47 to Lys-52. 


HKADP43R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 129 as 
residues: Pro-7 to Pro- 15. Are-35 to Val-44. 


HUSJE17R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1131 as 
residues: Pro-26 to Gln-32. 


HHBEF06R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 133 as 
residues: Pro-1 toGly-6. 


HISCW28R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 1 34 as 
residues: Pro-26 to Gln-32. 


HP1AK29R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 137 as 
residues: Thr-1 toTyr-7. 


HUFAR71R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 138 as 
residues: Pro-26 to Gln-32. 


HOEC121R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 141 as 
residues: Asn-1 1 to Pro-20, Pro-22 to Thr-30, Glu-49 to Glu-70, Ser-84 to Thr-96 t Thr- 
108 to Thr-1 13. 


HMCAR63R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 143 as 
residues: Ala- 1 to Gly-9, Lys-4I to Glu-47, Asn-65 to Glv-70, Glu-85 to Asp-93. Glu- 
103toTvr-109. 


HAICY55R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 152 as 
residues: Glu-2 to His-9. 


HWLIA38R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 153 as 
residues: Are-60 to Gly-74. Ser-80 to Ile-88. Leu-92 to Ser-98. 


HBXCL69R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 154 as 
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residues: Ser-2 to Cvs-8. Pro- 1 0 to Leu- 1 7. 


H2LAP90R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 155 as 
residues: Thr-3 to Gln-9. Asn-1 1 to Pro- 1 9. Gln-35 to Glu-42. 


HTELE03R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 157 as 
residues: Asp-1 to Gln-9, Asn-1 1 to Are-16, Cvs-28 to Ser-44. Gln-50 to Gln-56. 


HJMBN86R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 158 as 
residues: Ser-31 to Glu-47. 


HSKJC32R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 159 as 
residues: Gln-151 to Glu-158, Glu-168 to Pro-173. Ser-188 to Ile-195. 


HAOAG76R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 161 as 


HGAD45R " 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 162 as 
residues: Pro-1 to Lvs-23. Pro-43 to Leu-49. 


H2MAC82R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 163 as 
residues: Lvs-54 to Lvs-59. 


H2LAJ41R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 164 as 
residues: Met-20 to Val-36. Ser-82 to Lvs-93. Pro-101 to Are-106. 


HBJFH33R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 166 as 
residues: Glv-10 to Tvr-26. Asn-29 to Leu-37. Thr-52 to His-59. 


HISDV92R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 167 as 
residues: Pro-3 to Ser-8. Asn-48 to Tvr-54. 


HE9QB35R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 169 as 
residues: Gly-1 to Asp-6, Pro-20 to Gln-33, Tyr-46 to Arg-52. Asn-72 to Lys-85, Gln-91 
to Ala-1 10. 


HDABQ50R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 170 as 

* J f\ 1 1^1 AX A A f 

residues: Ser-9 to Lys-17. Lys-41 to Are-46. 


HTPAC28R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 176 as 
residues: Lys-10 to Thr-15. Thr-17 to Leu-23. 


HMCGN07R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 177 as 
residues: Asn-88 to Ser-98, Pro-123 to Val-129. 


HBMVM66R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 180 as 
residues: Ser-2 to Gly-7. Arc- 10 to Phe-24, Ala-36 to Arg-41. 


HEPNA09R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 186 as 
residues: Ser- 1 to Pro-6. 


HCNDR62R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 190 as 
residues: Pro- 1 4 to Ser-2 1 . 


HNJBFI3R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 191 as 
residues: Asp- 1 8 to Asp-28. 


HLYCD69R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 192 as 
residues: Glv-90 to Thr-109. 


HWCAA53R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 194 as 
residues: Ser-22 to GIv-28, Glu-37 to Ile-45, Val-67 to Are-85, Asn-91 to Trp-99. 


HFVGP11R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 198 as 
residues: Ala-4 to Asn-1 3. 


HWLQH07R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 199 as 
residues: Lys-1 to Lys-25. 


HWLKH07R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1201 as 
residues: Pro-49 to Asp-58. 


HAPQC14R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1202 as 
residues: Lys- 1 to Met-8. 


HSODB48R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1203 as 
residues: Ser-24 to Gly-31. Ala-37 to Ser-44. Pro-57 to Ser-64. Pro-97 to Glv-104. 


HBEAC75R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1204 as 
esidues: Pro-1 to Are-9. 


HBGMJ24R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1205 as 
•esidues: Tyr-1 1 to Val-17. Thr-30 to Phe-48. Gln-150 to Thr-155. 
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HBJEN94R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1206 as 
residues: Gln-I toAsn-6. 


HLQGB87R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1213 as 
residues: Lys-2 to Ser-7. 


HAOAC69R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1215 as 
residues: Ser-2 to Are- 10. 


HVVLEQ08R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1216 as 
residues: Glu-21 to His-3l. 


HKAAV70R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1217 as 
residues: Glv-6 to Thr-93, Glu-95 to Glu-104. Asp- 1 17 to Asp- 1 25. 


HNFJE41R 


Preferred^pitopesjnclude those comprising a-sequence shown inSEQID NO". 1*22 1 as 
residues* Are- 1 5 to His-21 Pro-48 to Ala-58 Asn-6l to Leu-66 Val-92 to Thr-1 10 Pro- 

1 V J1UUV J> «X 1 I ~* Iv 1 11 J A* 1 9 X ft V/ * \J IV/ 4 ft I (J VI * * \S 1 l W 1— V %* W ' • » Ul y 4m *V# 1 111 1 1 v« I XV/ 

114toThr-120. 


HCRMW41R 


Preferred enitones include those comnrisiniz a seauence shown in SFO ID NO 1224 as 

1 1 Vj 1V1 1 Vrf VI WUI lUUv J I 1 IV I UUv VHV/OW vVlIlUl 1 JIIKl. U aWUUvllVW on V/ 1 1 111 w ft— « 11V 1 * V^ • 1 ^> ^ i UJ 

residues: Phe- 1 4 to Asn- 19. 


HOVAX78R 


Preferred enitones include those comnrisinc a seauence shown in SEO ID NO 12^5 as 

J 1 vlvl 1 WU vL/HV/L'VJ lllwlUUW I ft ft V/O V Wl I Ipl 1 J 1 IX** U OWUU^llvW Oil Vy V ▼ ft ft iftft J^W 1 1— * 1 " V-/ i i 4\m +m *J do 

residues: Glv-1 toThr-8. 


HWAEH57R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1226 as 
residues: Ser-54 to Tyr-60. Gln-65 to Pro-72. Thr-81 to Glv-92. 


HAHEK76R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1230 as 
residues: Cvs-20 to Cvs-28. 


HOSCG81R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1232 as 
residues: Thr-8 to Asn- 13. 


HTFMD43R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1233 as 
residues: Lys-44 to lle-52. Are-57 to Lvs-77. 


H2LAR73R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1235 as 
residues: Pro-20 to Are-27, Asn-47 to Lys-53, Asp-1 16 to Asn-123, Glu-145 to Glv-154. 


HWHPK71R 

11**1X1. 1^ ' ft 1 V 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1238 as 
residues: Asp- 1 5 to His-24. Pro-27 to Leu-39. 


HWBBJ39R 

I 1 TV UUJJ/1\ 


Preferred enitones include those comnrisini? a seauence shown in SFO ID NO 1?^9 as 
residues: His-1 to Lys-6. 


HSODD94R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1241 as 
residues: Glv-7 to Glu-15, Gly-29 to Lvs-4 1 , Pro-43 to Ser-52. Pro-68 to His-73. 


HMIAG25R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1242 as 
residues: Arc- 19 to Ser-41. Pro-43 to Glu-54. Ser-59 to Glv-74. 


HCNDW17R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1244 as 
residues: Lvs-7 to Lys-15. Thr-54 to Asn-59. 


HWLEY08R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1245 as 
residues: GIu-9 to Arg-14, Thr-1 9 to Arg-27, Asp-48 to lle-57, Gln-63 to Leu-75, Cys- 
89 to Thr-1 04, Glv- 106 to Pro- 1 13. 


HULFN68R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1246 as 
residues: Ser-1 to Cys-16, Lvs-18 to GIy-23, Pro-31 to Tyr-37, GIy-53 to Pro-58. 


HTEJJ32R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 249 as 
residues: Ser-17 to Cys-23. GIn-42 to Leu-51. Ser-68 to Asp-73. 


H2CBS58R 

11*- \m* hm* k/v' VAX 


Preferred enitones include those comorisine a seauence shown in SEO ID NO 1^51 as 

X 1 WIVi ft WW WU ft IVl/WJ UIWlUUw kliVOW VvllJI/J I011J& ** *Jw*^**Wl IVV Oft ft V/ YY ft 1 111 Jl^y 1 ft, ™ • 1 4m *J 1 UJ 

residues: Ser-82 to Phe-88, Lys-1 10 to Gly-1 18. 


FPLAB77R 


Preferred enitones include those comnrisine a seauence shown in SFO ID NO as 

X ivlvll VsVJ wUl LWpvJ ft 1 ft V* ft IX VI V* lllVJv Vv \J 1 ft 1 \J ft ft O I ft ft *X JVUUvlftvv O ft ft w W 1 1 ilk JL«y 1L/ 1 1 Vy . kdm^J^ UO 

residues: Met- 13 to Asp- 18. Glu-23 to SeM3, Glu-45 to Gly-54. 


HWAFP88R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1254 as 
residues: Are-8 to Lys-1 3. Gly-35 to Lys-42. Ala-48 to Lys-54. 


HWMEB67R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 256 as 
residues: Are-9 to Are- 16. 


HKMAA52R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1261 as 
residues: Gly-2 to Lys-10. Asp-36 to Asn-42. 


H2LAB37R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1262 as 
residues: Glu-52 to Thr-59. 
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H2LAP46R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1263 as 
residues: Pro-40 to Asn-46. Tyr-71 to Are-79. 


H6BSE6IR 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1264 as 
residues: Ile-36 to Asp-41. Ala-54 to Pro-63. 


HACBS75R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1269 as 
residues: Are-20 to Ser-27, Are-45 to Trp-59. 


HACCA48R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1270 as 
residues: Lvs-12 to Lvs-26. 


HACCS19R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1271 as 
residues: Gly-1 toGly-10. 


HAGGL96R 


Preferred epitopes include those-comprisine-a-scquence shown~in SEQ ID N0.1273 as 
residues: Ser-74 to Phe-88. 


HAGGT37R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1274 as 
residues: Phe- 1 7 to Pro-22. 


HAHDR66R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1275 as 
residues: Glv-1 1 to Ala-18. 


HAJCL80R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1277 as 
residues: Asn-22 to Phe-32. 


HAQMH45R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1283 as 
residues: Pro-2 to Tvr-13. Leu-21 to Gly-47. Val-49 to Glv-55, Pro-63 to Glu-78. 


HBGCA44R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1290 as 
residues: Thr-20 to Trp-25. Lys-32 to Leu-40. 


HBGFX27R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1291 as 
residues: Ser- 1 to Pro-6. 


HBGMU38R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1292 as 
residues: Gin- 1 to Phe-8, Thr-34 to Trp-53. Are-56 to Glv-63, Are-86 to Cvs-102. 


HBJED55R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1295 as 
residues: Are-6 to Pro- 14. 


HBMTJ5 1 R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1300 as 
residues: Cys-8 to Asp- 13. 


HBWBD78R 


Preferred eoitones include those comnrisine a seauence shown in ^FO ID NO \W2 as 
residues: Pro-51 to Ala-58. 


HCDDQ63R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1307 as 
residues: Gln-1 toLys-10. 


HCFCDOIR 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1310 as 
residues: Ser-1 to Thr-6. 


HCFCR43R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 131 1 as 
residues: Are- 1 0 to Thr-20. 


HCHA092R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1313 as 
residues: Asn-19 to Are-25. 


HCHOH49R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 13 14 as 
residues: Asn- 1 9 to Asp-30. 


HCHPG05R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 13 15 as 
residues: Pro-6 to Ser- 1 1 . 


HCIAD24R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1316 as 
residues: Lys-1 to Gly-7. 


HCNCY51R 


Preferred epitopes include those comprisine a sequence shown in SEQ ID NO. 13 19 as 
residues: Lys- 1 0 to Are- 1 6. 


HCNCY63R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1320 as 
"esidues: Gly-I to Lys-9. 


HCND071R 

D 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1321 as 
'esidues: Lvs-33 to Ile-42. Are-51 to Phe-64. 


HCQBN22R 

i 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 1324 as 
•esidues: Lys- 1 to Asn- 1 1 . 


HCQCL27R 1 
i 


deferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1325 as 
esidues: Glv-7 to His-27. 
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HCQCL48R 


Preferred epitopes include ihose comprising a sequence shown in SEQ ID NO. 1326 as 
residues: AIa-1 toThr-13. 


HCQDJ42R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1330 as 
residues: Glu-8 to Asn-13, Ar«-16 to Glu-24. 


HCRMD77R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1331 as 
residues: Asn-4 to Asn-10. 


HCROJ68R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1339 as 
residues: Ile-2 to His-8. 


HCROM30R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1342 as 
residues: Glu-1 to GIu-7. Pro-26 to Leu-32. Glv-37 to Gln-44. Thr-84 to Thr-92. 


HCROQ34R 


Preferred epitopes include those compjrising.a.sequence-shown-in-SEQiD NOrl 343 as 
residuesT ~As~n- 1" toAsp- 1 1 . 


HCROZ66R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1345 as 
residues: Are-7 to Lvs-13. 


HCRPC6IR 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1346 as 
residues: Ala-3 to Glv-8. 


HCRPG28R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1347 as 
residues: Pro-26 to Ser-32. 


HCRPN52R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1349 as 
residues: Ser-24 to Lvs-30. Lvs-54 to Ser-61 . 


HDCAA21R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1354 as 
residues: Phe-6 to Val-12. IIe-15 to Phe-20. 


HDDAA85R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1355 as 
residues: Lys-18 to Lys-24. 


HDPGO03R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1356 as 
residues: Ala-4 to Gin- 1 7. 


HDPLB08R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1357 as 
residues: Pro-2 to Tvr-13. Leu-2I to Ala-36. 


HDQEX80R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1359 as 
residues: Arg-1 to Arg-6, Phe-27 to Arg-32, Pro-37 to Lys-42, Arg-47 to Trp-53, Arg-55 
to Ser-61. 


HDRMI91R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1360 as 
residues: Thr-1 to Lvs-8. 


HE6DJ45R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1364 as 
residues: Pro-1 to Asn-8. 


HE9FH12R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1366 as 
residues: Asn-12 to Ser-20. 


HEAAL59R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1370 as 
residues: Gln-20 to Asn-25. 


HEGAR32R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1371 as 
residues: Lys-9 to Ser-19. 


HEGAR85R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1372 as 
residues: Ser-16 to His-46. Are-49 to Thr-58. 


HELFE05R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1373 as 
residues: Tyr-8 to Leu- 16. 


HEMFI88R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1374 as 
residues: Pro-6 to Ala-13. 


HEMFR18R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1375 as 
residues: Ala-1 to Ala- 10, Pro- 12 to Gly-17, Ala-22 to Cys-27, Glu-30 to Arg-35, Pro-43 
to Ser-50. 


HEONL43R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1376 as 
'esidues: Are-1 toVal-10. 


HFADM62R (l 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1380 as 
'esidues: Lvs-6 to Lvs-14. 


HFATE31R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1381 as 
-esidues: Asp- 1 to Ars-9. Arc-20 to Arg-26. Glu-33 to GIv-40. 
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HFCEL77R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1383 as 
residues: Glu-33 to Ser-48. lle-54 to lle-63, Leu-79 to Asp-84. 


HFTBI57R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1392 as 
residues: Pro-18 to Ser-23. 


HFXGX46R 


Preferred enitooes include those comorisine a seauence shown in SEO ID NO 1394 as 
residues: Pro-1 1 to Gln-28. 


HHBEW72R 


Preferred enitoncs include those comDrisine a seauence shown in SFO ID NO 1400 as 

* * w • V* * * V w vL/i wivv J iiitiuuv ill V J v vviiiui unit; ix OvUUvllvv OliV/™!! 111 O L-. Vy' IL/ l^v-/. 1 » V/ V/ Q J 

residues: Pro-20 to Thr-27. 


HHERT59R 


Preferred enitones include those comnrisiny a seouenee shown in SFO ID NO 1401 as 
residues: Arg-1 to Trp-9. 


HJMAH76R 


Preferred enitones include those comnrisine a sennence shown-in-SFO ID"NO ~1405"as 
residues: Cvs-T0 tb'Ala- 1 57 


HJMAN56R 


Preferred epitopes include those comprisins a sequence shown in SEQ ID NO. 1406 as 
residues: Ala-45 to Asp-60. 


HJMA054R 


Preferred epitopes include those comprisinu a sequence shown in SEQ ID NO. 1407 as 
residues: Pro-28 to Gln-39. Pro-65 to Cvs-80. 


HKLSD93R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1409 as 
residues: Gly-1 1 toGlv-17. 


HLMFH16R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1410 as 
residues: Glv-1 to Asp-8. 


HLQCQ73R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1412 as 
residues: Glu-I to Gly-6. Arg-8 to Phe-13. 


HLQEF47R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1413 as 
residues: Leu-8 to Leu- 13. 


HLQFM50R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1414 as 
residues: Glv-29 to Asp-34. 


HLQGA76R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1416 as 
residues: Ser-16 to Ser-33. 


HLTEV09R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1418 as 
residues: Are-9 to Asn-17. 


HMACF85R 


Preferred eoitODes include those conmrisine a seauence shown in *%FO ID NO 147 1 nc 
residues: Glu-29 to Lvs-34. Leu- 1 1 3 to Gin- 1 20. 


HMAIA15R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1422 as 
residues: Lvs-15 to Gln-21, Ile-51 to Glv-57. Lvs-72 to Glv-83. 


HMCIS54R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1424 as 
residues: Lys-3 to His-24. 


HNHMR05R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1427 as 
residues: Pro-9 to Gly-20. Thr-26 to Are-42, Ala-48 to Ser-54. 


HNJBB78R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1428 as 
residues: Thr-6 to Lys-13. Leu-48 to Asn-54. 


HOCND06R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1433 as 
residues: Pro-2 to Tvr-I 3. Leu-21 to Ala-35. 


HOCND49R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1434 as 
residues: Asn-2 to Glv-1 2. He- 14 to Ala-30. 


HODFA26R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1436 as 
residues: Glu-1 to His-6. Glv-1 9 to Asp-29, Leu-44 to Leu-49. 


HODHL89R 


deferred eDitones include those comnrisino a seauence shown in ^FO ID NO 1417 »c 
residues: Ser-16 to His-46. Are-49 to Thr-58. 


HOF1M67R 

I 1V_/LJ1V1U / fx 


^rpfpTTpH <*nttnnf*c ihpIuHp thocf* rAmnricino GAnnpnrp chnwn in C IT (~\ Ip\ MH J/11Q to 
i icicucu cpiiujjco MiLiuuc iiiuoc njni|jiiiinu a jcl|uciilc onuwn in ocy \\j in kj. mjo as 

residues: Ser-19 to Lvs-25. Asp-29 to Glu-55. Ser-102 to Thr-107. 


HOGBN48R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1439 as 
-esidues: Lvs-14 to Arc- 19. Asp-25 to Phe-32. 


HOUHN53R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1442 as 
esidues: Glu-1 to His-6. Glv-19 to Trp-31. 


HPBEE63R 

i 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1444 as 
•esidues: Pro- 14 to Glv-20. His-28 to Are-35. 
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HPJBE91R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1446 as 
residues: Ser-15 to Asn-20. AIa-22 to lle-49. Lys-52 to Val-57. Tyr-71 to Cys-83, Thr- 
90 to Tvr-95. 


HSDZG83R 


Preferred eoitooes include those comnrisine a seauence shown in SEO ID NO 1454 as 
residues: Val-17 to Lvs-22. 


HS1CO60R 

11 J Iwy V/Vl\ 


Preferred enitones include those comnrisine a seauence shown in SFO ID NO 14S5 as 
residues: Val- 1 2 to Gly- 1 7. 


HSIFA64R 


PrpfpiTpH pnitones include those comnrisine a seniipncp shown in SFO ID NO 14S6 as 

i iwi&iivu vpiiupvj ui^/iuuw Liiujb ^vi npi loiiitL a jLuutui.i jiiuvvii m jLy 11-/ l^w. iiju 113 

residues: His- 17 to Ile-22. Leu-33 to Pro-40. 


HSKYES^R 


Preferred enitones include those comnrisine a seauence shown in SEO ID NO 1458 as 
residues: Pro-2 to Scr-7. 


HSODA95R 


Preferred enitnnes include those comnrisine a seouencp shown in SFO ID NO 1460 as 

I ltlt.lit>U ^piiup^o IllClUUw tUI lipi Ljllltl U abl|Ubllvt> 3IIUVYII ill JLy 1 Ls l^\s. HUV t*3 

residues: Scr-14 to His-44. Ara-47 to Thr-56. 


HSSGK43R 


Preferred enitones include those comnrisino a seauence shown in SFO ID NO 1467 as 
residues: Ser-24 to Leu-35. Pro-38 to Ser-45. 


HTXFA64R 


Prpfprrpd enitnnps include those comnrisino a seouencp shown in SFO ID NO 1470 as 

residues: Thr-i to Glu-8. 


HUSJF9IR 


Preferred enitones include those comnrisine a seauence shown in SFO ID NO 1471 as 
residues: Glv-1 toGlv-6. 


HUSJN48R 


Preferred epitopes include those comprising a sequence shown in SEO ID NO. 1472 as 
residues: Ser-16 to Tvr-24. 


HUSZN 7 3R 


Preferred eDitODes include those comnrisinn a seauence shown in SEO ID NO 1474 as 
residues: Ser-16 to Lvs-24. 


HUTSD20R 


Preferred enitones include those comnrisine a seauence shown in SFO ID NO 1475 as 

1 l VIVl J wu VUllVUW j lllVIUUv VllV/iJV W VI 1 1 1/ 1 Iw II 1 *U •* OVUUvlivv Jlju »t 11 111 <JL^\/ kkJ \ " \J - Iff w/ CIO 

residues: Arg- 1 0 to Asn-20. 


HWAF163R 


Preferred enitones include those comnrisine a seauence shown in SFO ID NO 1477 as 
residues: Pro-15 to Gly-24, Pro-26 to Arg-45. 


HWAGZ89R 

11'" rivjoUy 1\ 


Preferred enitones include those comnrisine a seauence shown in SFO ID NO 1478 as 

i ivtvn vu wpiiuj_/vo iiiviuviw iuvjw wuipiioiii& a j^uuwuvv oiiv/*vii 111 jl^v/ iiv iiv, n 10 aj 

residues: Ser-47 to Lvs-52. 


HWHHM83R 


Preferred enitones include those comnrisinp a senupnee shown in SFO ID NO 1480 as 

1 1 Wlvl 1 VU VUIIVUVJ 1I1VIUV1W 111V/OV \-\Jl I IU1 lolllk U jVUUl/llkb JllU VVII 111 Jty 1 JLy I ^o\J do 

residues: Leu-1 toGly-6. 


HWLBS90R 


Preferred enitones include those romnrisino a spnnpnrp shown in SFO ID NO 1484 as 

I iwiwiivu tL>uu|Jvj iiiwiuuw iiivjaw tuinpi ishik a jbuuwwcw diiuwii ill OL.y iu i^vy. i^ro^ uo 

residues: Lvs-37 to Asn-44. 


HWLEH13R 


Prefprreri enitones include those comnrisinp a seniienrp shown in SFO ID NO I486 as 

1 IVlVllbU VLFIIV/L/Wd 111WIUV1V 11 IV/OV- c \Jl 1 1 U| 1 J 1 11 U O J^UUVIlvt JIIUWII til JLy 11-/ 1 > V/ , l"OU Clj 

residues: Gtn-22 to Glu-29. 


HWLFJ67R 


Prefprred pnitones include those comnrisino a sennpnrp chnwn in SFO ID NO 1487 

residues: Asn-5 to Trp-13. 


HWLEM49R 

11 »»1^1^1T1~.71\ 


Preferred enitones include those comnrisine a seauence shown in SFO ID NO 1488 as 
residues: Glu-1 to His-6, Glv-1 9 to Trp-3l. 


HWLG1VP1R 


Preferred enitones include those comnrisine a seauence shown in SFO ID NO 14Q? as 

1 IvlbllWU VUllUUbi) IllblUUv lliWkJl* bVlllUl IdlUC 41 OlfUUWllbb Ollv/VVll III *Jl^\J 1JU/ l^v/. If /i aj 

residues: Glu-1 to His-6, Gly- 19 to Trp-31. 


HWLGS46R 


Preferred enitones include those comnrisine a seauence shown in SFO ID NO 14Q4 as 

L 1 vlWl 1 wVJ W L/ 1 iVUvJ 111W1 \l 1UJV vvlHUl t^llIC (ft JVUUVUvv OllKJ VY 11 111 JIjW JL/ 1 ™ V-/ * L j ^ ~ dJ 

residues: Glu-1 7 to Asn-23, Glu-38 to Giv^49. 


HWLGU40R 


Preferred eoitooes include those comDiisine a seauence shown in SEO ID NO 1495 as 
residues: His-10 to Pro-15. 


HWLGX65R 


Preferred enitones include those comnrisine a seauence shown in SFO ID NO 14Q6 as 

1 IblvllVU ^uuwpva iiiwiuuv uiuj^. 1 1 pi lO 1 11 KL, U JVUvlCUt^ 31IV/WJ1 HI ij L^\y 1L/ li V. 1t7v Uj 

residues: Glu-1 to Asn-7. 


HWL HD09R 

1 1 VV L11L/U71\ 


^rpfprrpH enitones inelnHp thncp pnmnricino a cpnnpnrp chnu/n in QPO 11"^ NO 14Q7 ac 
r ititiitu cpnupvo in^iuuc uiuic tuuipi isuig a aCLjUCllLC oiiuwii in oLy iu l^KJ. IHy f ab 

residues: Pro-6 to Ala-37, Are-40 to Ser-49. 


HWLHW89R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1500 as 
residues: Asn-1 to Lys-16. Glu-32 to Ser-41. Leu-57 to Gly-71. 


HWLJLI9R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1506 as 
residues: Arg-46 to Phe-58. 


HWLKG82R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1508 as 
'esiducs: Pro-5 to Glv-25, Ser-29 to Leu-36. Arc-49 to Phe-55. 


HWLKM86R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1512 as 
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residues: Are- 10 to Lvs-23. 


HWLQS83R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 15 15 as 
residues: AIa-1 to Arg-6. 


HWLRP86R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1518 as 
residues: Tvr-3 to Gly- 10. 


HWLRQ49R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 15 19 as 
residues: Pro- 19 to Ser-26. Gln-44 to Lvs-52. 


HWLUF60R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1520 as 
residues: Gln-7 to Lvs-3 1 . 


-HWLUR41R- 


Rrcferred.epitopesJnclude.those comprising.a.sequence shown in SEQJD NO, l.522_as_ _ 
residues: Ser-24 to Trp-30. 


HWLVD60R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1523 as 
residues: Cvs- 1 5 to Lys-5 1 . 


HWMAN61R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1525 as 
residues: Ser-21 to Asp-26. 


HWMEH26R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1528 as 
residues: Ser- 1 6 to His-46. Arg-49 to Thr-58. 


HWMEL50R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1529 as 
residues: Pro-24 to Thr-40. Phe-63 to Are-69. 


HWMFB31R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1530 as 
residues: Asn-2 to Lys-10. Cys-16 to Pro-28, Ser-36 to Glu-41. 


HWMF093R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1532 as 
residues: Ser-8 to Gin- 14. 


HMAFE48R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1537 as 
residues: Glu-9 to Gly- 17. 


HRODJ88R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1538 as 
residues: Glv-6 to Tvr-14. 


HWLAR31R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1539 as 
residues: Glu-9 to Gly- 17. 


H2LAU24R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1541 as 
residues: Glu-1 1 to Glv-19. 


HATDR94R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1542 as 
residues: Glu-14 to Lys-19. Asn-21 toGly-27. 


HWLL185R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1543 as 
residues: Val-19 to Asn-32. 


HSYCH41R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1545 as 
residues: Thr-71 to Ile-79. 
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The present invention encompasses polypeptides comprising, or alternatively 



consisting of, an epitope of the polypeptide sequence shown in SEQ ID NO:Y, or an epitope 
of the polypeptide sequence encoded by the cDNA in the related cDNA clone contained in a 
deposited library or encoded by a polynucleotide that hybridizes to the complement of an 

_5 epitope encoding sequence of SEQ ID NO:X, or an epitope encoding sequence contained in 
the deposited cDNA~cloi^under-sto^^ conditions, or alternatively, under 

lower stringency hybridization conditions, as defined supra. The pre^Tnvenfion~further — 
encompasses polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), polynucleotide 

10 sequences of the complementary strand of a polynucleotide sequence encoding an epitope of 
the invention, and polynucleotide sequences which hybridize to this complementary strand 
under stringent hybridization conditions or alternatively, under lower stringency 
hybridization conditions, as defined supra. 

The term "epitopes," as used herein, refers to portions of a polypeptide having 

15 antigenic or immunogenic activity in an animal, preferably a mammal, and most preferably 
in a human. In a preferred embodiment, the present invention encompasses a polypeptide 
comprising an epitope, as well as the polynucleotide encoding this polypeptide. An 
"immunogenic epitope," as used herein, is defined as a portion of a protein that elicits an 
antibody response in an animal, as determined by any method known in the art, for example, 

20 by the methods for generating antibodies described infra. (See, for example, Geysen et al., 
Proc. Natl. Acad. Sci. USA 81:3998- 4002 (1983)). The term "antigenic epitope," as used 
herein, is defined as a portion of a protein to which an antibody can immunospecifically bind 
its antigen as determined by any method well known in the art, for example, by the 
immunoassays described herein. Immunospecific binding excludes non-specific binding but 

25 does not necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need 
not necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional means. 
(See, e.g., Houghten, R. A., Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985) further 
described in U.S. Patent No. 4,631,21 1.) 

30 In the present invention, antigenic epitopes preferably contain a sequence of at least 4, 

at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, at least 1 1, at 
least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at least 30, at least 40, at 
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least 50, and, most preferably, between about 15 to about 30 amino acids. Preferred 
polypeptides comprising immunogenic or antigenic epitopes are at least 10, 15, 20, 25, 30, 
35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 amino acid residues in length. 
Additional non-exclusive preferred antigenic epitopes include the antigenic epitopes 
5 disclosed herein, as well as portions thereof. Antigenic epitopes are useful, for example, to 
raise antibodies, including monoclonal antibodies, that specifically bind the epitope. 
Preferred antigenic epitopes include the antigenic epitopes dfsclosed herein, ^as^vell aYany 
combination of two, three, four, five or more of these antigenic epitopes. Antigenic epitopes 
can be used as the target molecules in immunoassays. (See, for instance, Wilson et al., Cell 

10 37:767-778 (1984); Sutcliffe et al, Science 219:660-666 (1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce antibodies 
according to methods well known in the art. (See, for instance, Sutcliffe et al, supra; Wilson 
et al, supra; Chow et al, Proc. Natl. Acad. Sci. USA 82:910-914; and Bittle et al, J. Gen. 
Virol. 66:2347-2354 (1985). Preferred immunogenic epitopes include the immunogenic 

15 epitopes disclosed herein, as well as any combination of two, three, four, five or more of 
these immunogenic epitopes. The polypeptides comprising one or more immunogenic 
epitopes may be presented for eliciting an antibody response together with a carrier protein, 
such as an albumin, to an animal system (such as rabbit or mouse), or, if the polypeptide is of 
sufficient length (at least about 25 amino acids), the polypeptide may be presented without a 

20 carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids have 
been shown to be sufficient to raise antibodies capable of binding to, at the very least, linear 
epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to, in vivo 

25 immunization, in vitro immunization, and phage display methods. See, e.g., Sutcliffe et al, 
supra; Wilson et al, supra, and Bittle et al, J. Gen. Virol, 66:2347-2354(1985). If in vivo 
immunization is used, animals may be immunized with free peptide; however, anti-peptide 
antibody titer may be boosted by coupling the peptide to a macromolecular carrier, such as 
keyhole limpet hemacyanin (KLH) or tetanus toxoid. For instance, peptides containing 

30 cysteine residues may be coupled to a carrier using a linker such as maleimidobenzoyl- N- 
hydroxysuccinimide ester (MBS), while other peptides may be coupled to carriers using a 
more general linking agent such as glutaraldehyde. Animals such as rabbits, rats and mice 
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are immunized with either free or carrier- coupled peptides, for instance, by intraperitoneal 
and/or intradermal injection of emulsions containing about 100 of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an immune 
response. Several booster injections may be needed, for instance, at intervals of about two 
5 weeks, to provide a useful titer of anti-peptide antibody which can be detected, for example, 
by ELISA assay using free peptide adsorbed to a solid surface. The titer of anti-peptide 
antibodies in serum from an immunized animal may be increasecfby selectlonof anti^peptrde" 
antibodies, for instance, by adsorption to the peptide on a solid support and elution of the 
selected antibodies according to methods well known in the art. 
10 As one of skill in the art will appreciate, and as discussed above, the polypeptides of 

the present invention , and immunogenic and/or antigenic epitope fragments thereof can be 
fused to other polypeptide sequences. For example, the polypeptides of the present invention 
may be fused with the constant domain of immunoglobulins (IgA, IgE, IgG, IgM), or 
portions thereof (CHI, CH2, CH3, or any combination thereof and portions thereof) resulting 

15 in chimeric polypeptides. Such fusion proteins may facilitate purification and may increase 
half-life in vivo. This has been shown for chimeric proteins consisting of the first two 
domains of the human CD4-polypeptide and various domains of the constant regions of the 
heavy or light chains of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et 
al., Nature, 33 1 :84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to 

20 the immune system has been demonstrated for antigens (e.g., insulin) conjugated to an FcRn 
binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 96/22024 and 
WO 99/04813). IgG Fusion proteins that have a disulfide-Iinked dimeric structure due to 
the IgG portion desulfide bonds have also been found to be more efficient in binding and 
neutralizing other molecules than monomelic polypeptides or fragments thereof alone. See, 

25 e.g., Fountoulakis et al., J. Biochem., 270:3958-3964 (1995). 

Similarly, EP-A-0 464 533 (Canadian counterpart 2045869) discloses fusion proteins 
comprising various portions of constant region of immunoglobulin molecules together with 
another human protein or part thereof. In many cases, the Fc part in a fusion protein is 
beneficial in therapy and diagnosis, and thus can result in, for example, improved 

30 pharmacokinetic properties. (EP-A 0232 262.) Alternatively, deleting the Fc part after the 
fusion protein has been expressed, detected, and purified, may be desired. For example, the 
Fc portion may hinder therapy and diagnosis if the fusion protein is used as an antigen for 
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immunizations. In drug discovery, for example, human proteins, such as hIL-5, have been 
fused with Fc portions for the purpose of high-throughput screening assays to identify 
antagonists of hIL-5. (See, D. Bennett et ah, J. Molecular Recognition 8:52-58 (1995); K. 
Johanson et al., J. Biol. Chem. 270:9459-9471 (1995).) 
5 Moreover, the polypeptides of the present invention can be fused to marker 

sequences, such as a peptide which facilitates purification of the fused polypeptide. In 

preferred-embodimentsr the mafkerTmincracid~sequence is a hexa-histidine peptide, such as 

the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
91311). among others, many of which are commercially available. As described in Gentz et 
10 al, Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa-histidine provides for 
convenient purification of the fusion protein. Another peptide tag useful for purification, the 
"HA" tag, corresponds to an epitope derived from the influenza hemagglutinin protein. 
(Wilson et al., Cell 37:767(1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides or the 

1 5 polypeptides of the present invention. 

Nucleic acids encoding the above epitopes can also be recombined with a gene of 
interest as an epitope tag (e.g., the hemagglutinin ("HA") tag or flag tag) to aid in detection 
and purification of the expressed polypeptide. For example, a system described by 
Janknecht et al. allows for the ready purification of non-denatured fiision proteins expressed 

20 in human cell lines (Janknecht et al., Proc. Natl. Acad. Sci. USA 88:8972- 897 (1991)). In 
this system, the gene of interest is subcloned into a vaccinia recombination plasmid such that 
the open reading frame of the gene is translationally fused to an amino-terminal tag 
consisting of six histidine residues. The tag serves as a matrix binding domain for the fusion 
protein. Extracts from cells infected with the recombinant vaccinia virus are loaded onto 

25 Ni2+ nitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the techniques 
of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling (collectively 
referred to as "DNA shuffling"). DNA shuffling may be employed to modulate the activities 

30 of polypeptides of the invention, such methods can be used to generate polypeptides with 
altered activity, as well as agonists and antagonists of the polypeptides. See, generally, U.S. 
Patent Nos. 5,605,793; 5,811,238; 5,830,721; 5,834,252; and 5,837,458, and Patten et al., 
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Curr. Opinion Biotechnol. 8:724-33 (1997); Harayama, Trends Biotechnol. 16(2):76-82 
(1998); Hansson, et al., J. Mol. Biol. 287:265-76 (1999); and Lorenzo and Blasco, 
Biotechniques 24(2):308- 13 (1998) (each of these patents and publications are hereby 
incorporated by reference in its entirety). In one embodiment, alteration of polynucleotides 
5 corresponding to SEQ ID NO:X and the polypeptides encoded by these polynucleotides may 
be achieved by DNA shuffling. DNA shuffling involves the assembly of two or more DNA 

segments- by~ homologous generate variation in the 

polynucleotide sequence. In another embodiment, polynucleotides of the invention, or the 
encoded polypeptides, may be altered by being subjected to random mutagenesis by error- 
10 prone PCR, random nucleotide insertion or other methods prior to recombination. In another 
embodiment, one or more components, motifs, sections, parts, domains, fragments, etc., of a 
polynucleotide encoding a polypeptide of the invention may be recombined with one or more 
components, motifs, sections, parts, domains, fragments, etc. of one or more heterologous 
molecules. 

15 As discussed herein, any polypeptide of the present invention can be used to generate 

fusion proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the polypeptide of 
the present invention can be used to indirectly detect the second protein by binding to the 
polypeptide. Moreover, because secreted proteins target cellular locations based on 

20 trafficking signals, polypeptides of the present invention which are shown to be secreted can 
be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present invention 
include not only heterologous signal sequences, but also other heterologous functional 
regions. The fusion does not necessarily need to be direct, but may occur through linker 

25 sequences. 

In certain preferred embodiments, proteins of the invention comprise fusion proteins 
wherein the polypeptides are N and/or C- terminal deletion mutants. In preferred 
embodiments, the application is directed to nucleic acid molecules at least 80%, 85%, 90%, 
95%, 96%, 97%, 98% or 99% identical to the nucleic acid sequences encoding polypeptides 
30 having the amino acid sequence of the specific N- and C-terminal deletions mutants. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 
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Moreover, fusion proteins may also be engineered to improve characteristics of the 
polypeptide of the present invention. For instance, a region of additional amino acids, 
particularly charged amino acids, may be added to the N-terminus of the polypeptide to 
improve stability and persistence during purification from the host cell or subsequent 
5 handling and storage. Also, peptide moieties may be added to the polypeptide to facilitate 
purification. Such regions may be removed prior to final preparation of the polypeptide. The 

addition~of~p'ept^ are familiar and routine 

techniques in the art. 

10 Vectors, Host Cells, and Protein Production 

The present invention also relates to vectors containing the polynucleotide of the 
present invention, host cells, and the production of polypeptides by recombinant techniques. 
The vector may be, for example, a phage, plasmid, viral, or retroviral vector. Retroviral 
vectors may be replication competent or replication defective. In the latter case, viral 
1 5 propagation generally will occur only in complementing host cells. 

The polynucleotides of the invention may be joined to a vector containing a selectable 
marker for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, 
such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the vector is 
a virus, it may be packaged in vitro using an appropriate packaging cell line and then 
20 transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate promoter, 
such as the phage lambda PL promoter, the E. coli lac, trp, phoA and tac promoters, the SV40 
early and late promoters and promoters of retroviral LTRs, to name a few. Other suitable 
promoters will be known to the skilled artisan. The expression constructs will further contain 
25 sites for transcription initiation, termination, and, in the transcribed region, a ribosome 
binding site for translation. The coding portion of the transcripts expressed by the constructs 
will preferably include a translation initiating codon at the beginning and a termination codon 
(UAA, UGA or UAG) appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one selectable 
30 marker. Such markers include dihydrofolate reductase, G418 or neomycin resistance for 
eukaryotic cell culture and tetracycline, kanamycin or ampicillin resistance genes for 
culturing in E. coli and other bacteria. Representative examples of appropriate hosts include, 
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but are not limited to, bacterial cells, such as E. coli, Streptomyces and Salmonella 
typhimurium cells; fungal cells, such as yeast cells (e.g., Saccharomyces cerevisiae or Pichia 
pastoris (ATCC Accession No. 201178)); insect cells such as Drosophila S2 and Spodoptera 
Sf9 cells; animal cells such as CHO, COS, 293, and Bowes melanoma cells; and plant cells. 
5 Appropriate culture mediums and conditions for the above-described host cells are known in 
the art. 

Am 0n g- vectors - pre fe^ and pQE-9, 

available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, pNH16a, 
pNH18A, pNH46A, available from Stratagene Cloning Systems, Inc.; and ptrc99a, pKK223- 

10 3, pKK233-3, pDR540, pRIT5 available from Pharmacia Biotech, Inc. Among preferred 
eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from 
Stratagene; and pSVK3, pBPV, pMSG and pSVL available from Pharmacia. Preferred 
expression vectors for use in yeast systems include, but are not limited to pYES2, pYDl, 
pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalph, P P1C9, pPIC3.5, pHIL-D2, pHIL-Sl, 

15 pPIC3.5K, pPIC9K, and PA0815 (all available from Invitrogen, Carlbad, CA). Other suitable 
vectors will be readily apparent to the skilled artisan. 

Introduction of the construct into the host cell can be effected by calcium phosphate 
transfection, DEAE-dextran mediated transfection, cationic lipid-mediated transfection, 
electroporation, transduction, infection, or other methods. Such methods are described in 

20 many standard laboratory manuals, such as Davis et al., Basic Methods In Molecular Biology 
(1986). It is specifically contemplated that the polypeptides of the present invention may in 
fact be expressed by a host cell lacking a recombinant vector. 

A polypeptide of this invention can be recovered and purified from recombinant cell 
cultures by well-known methods including ammonium sulfate or ethanol precipitation, acid 

25 extraction, anion or cation exchange chromatography, phosphocellulose chromatography, 
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite 
chromatography and lectin chromatography. Most preferably, high performance liquid 
chromatography ("HPLC") is employed for purification. 

Polypeptides of the present invention can also be recovered from: products purified 

30 from natural sources, including bodily fluids, tissues and cells, whether directly isolated or 
cultured; products of chemical synthetic procedures: and products produced by recombinant 
techniques from a prokaryotic or eukaryotic host, including, for example, bacterial, yeast, 
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higher plant, insect, and mammalian cells. Depending upon the host employed in a 
recombinant production procedure, the polypeptides of the present invention may be 
glycosylated or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host-mediated 
5 processes. Thus, it is well known in the art that the N-terminal methionine encoded by the 
translation initiation codon generally is removed with high efficiency from any protein after 
translation in all eukaryotic cells. While the N-terminal methionine on most proteins also is 
efficiently removed in most prokaryotes, for some proteins, this prokaryotic removal process 
is inefficient, depending on the nature of the amino acid to which the N-terminal methionine 
10 is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express polypeptides of the 
invention in a eukaryotic system. Pichia pastoris is a methylotrophic yeast which can 
metabolize methanol as its sole carbon source. A main step in the methanol metabolization 
pathway is the oxidation of methanol to formaldehyde using (X This reaction is catalyzed by 
15 the enzyme alcohol oxidase. In order to metabolize methanol as its sole carbon source, 
Pichia pastoris must generate high levels of alcohol oxidase due, in part, to the relatively low 
affinity of alcohol oxidase for 0 2 . Consequently, in a growth medium depending on 
methanol as a main carbon source, the promoter region of one of the two alcohol oxidase 
genes (AOX1) is highly active. In the presence of methanol, alcohol oxidase produced from 
20 the AOX1 gene comprises up to approximately 30% of the total soluble protein in Pichia 
pastoris. See, Ellis, S.B, et ai, Mol Cell Biol. 5:1111-21 (1985); Koutz, P.J, et al., Yeast 
5:167-77 (1989); Tschopp, J.F., et al. f Nuci Acids Res. 15:3859-76 (1987). Thus, a 
heterologous coding sequence, sujh as, for example, a polynucleotide of the present 
invention, under the transcriptional regulation of all or part of the AOX1 regulatory sequence 
25 is expressed at exceptionally high levels in Pichia yeast grown in the presence of methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding a 
polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially as 
described in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and J. Cregg, 
eds. The Humana Press. Totowa, NJ, 1998. This expression vector allows expression and 
30 secretion of a polypeptide of the invention by virtue of the strong AOX1 promoter linked to 
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the Pichia pastohs alkaline phosphatase (PHO) secretory signal peptide (i.e., leader) located 
upstream of a multiple cloning site. 

Many other yeast vectors could be used in place of pPIC9K, such as, pYES2, pYDl, 
pTEFl/Zeo. pYES2/GS ? pPICZ, pGAPZ, pGAPZalpha, pPIC9, P P1C3.5, pHIL-D2. pHIL-Sl, 
pPIC3.5K. and PA0815. as one skilled in the art would readily appreciate, as long as the 
proposed expression construct provides appropriately located signaj^forjLan^riptLon,. 
translation, secretion (if desired), and the like, including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding sequence, 
such as, for example, a polynucleotide of the present invention, may be achieved by cloning 
the heterologous polynucleotide of the invention into an expression vector such as, for 
example. pGAPZ or pGAPZalpha. and growing the yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs discussed 
herein, the invention also encompasses primary, secondary, and immortalized host cells of 
vertebrate origin, particularly mammalian origin, that have been engineered to delete or 
replace endogenous genetic material (e.g., coding sequence), and/or to include genetic 
material (e.g., heterologous polynucleotide sequences) that is operably associated with 
polynucleotides of the invention, and which activates, alters, and/or amplifies endogenous 
polynucleotides. For example, techniques known in the art may be used to operably associate 
heterologous control regions (e.g., promoter and/or enhancer) and endogenous 
polynucleotide sequences via homologous recombination (see, e.g., U.S. Patent No. 
5,641,670, issued June 24, 1997; International Publication No. WO 96/29411, published 
September 26, 1996; International Publication No. WO 94/12650, published August 4, 1994; 
Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et at., Nature 
342:435-438 (1989), the disclosures of each of which are incorporated by reference in their 
entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and Molecular 
Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al., Nature, 310:105-1 1 1 (1984)). 
For example, a polypeptide corresponding to a fragment of a polypeptide can be synthesized 
by use of a peptide synthesizer. Furthermore, if desired, nonclassical amino acids or 
chemical amino acid analogs can be introduced as a substitution or addition into the 



WO 00/55351 



PCT/US00/05883 



177 

polypeptide sequence. Non-classical amino acids include, but are not limited to, to the D- 
isomers of the common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 
aminobutyric acid, Abu, 2-amino butyric acid. g-Abu, e-Ahx, 6-amino hexanoic acid, Aib, 
2-amino isobutyric acid. 3-amino propionic acid, ornithine, norleucine. norvaline, 
5 hydroxyproline, sarcosine. citrulline, homocitrulline, cysteic acid, t-butylglycine, t- 
butylalanine, phenylglycine. cyclohexylalanine, b-alanine, fluoro-amino acids, designer 
"^minblfciclssuch as~b-metfiyl amino aciB^C^rSffiylTmino acids, Na-methyl amino acids, 
and amino acid analogs in general. Furthermore, the amino acid can be D (dextrorotary) or L 
(levorotary). 

10 Non-naturally occurring variants may be produced using art-known mutagenesis 

techniques, which include, but are not limited to oligonucleotide mediated mutagenesis, 
alanine scanning, PCR mutagenesis, site directed mutagenesis (see, e.g., Carter et ai, Nucl. 
Acids Res. 7J:4331 (1986); and Zoller et ai. Nucl. Acids Res. 70:6487 (1982)), cassette 
mutagenesis (see, e.g., Wells et ai. Gene 34:315 (1985)), restriction selection mutagenesis 

15 (see, e.g., Wells et at.. Philos. Trans. R. Soc. London SerA 5/7:415 (1986)). 

The invention additionally, encompasses polypeptides of the present invention which 
are differentially modified during or after translation, e.g., by glycosylation, acetylation, 
phosphorylation, amidation, derivatization by known protecting/blocking groups, proteolytic 
cleavage, linkage to an antibody molecule or other cellular ligand, etc. Any of numerous 

20 chemical modifications may be carried out by known techniques, including but not limited, to 
specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, papain, V8 
protease, NaBH 4 ; acetylation, formylation, pxidation, reduction; metabolic synthesis in the 
presence of tunicamycin; etc. 

Additional post-translationai modifications encompassed by the invention include, for 

25 example, e.g., N-linked or O-linked carbohydrate chains, processing of N-terminal or 
C-terminal ends), attachment of chemical moieties to the amino acid backbone, chemical 
modifications of N-linked or O-linked carbohydrate chains, and addition or deletion of an 
N-terminal methionine residue as a result of procaryotic host cell expression. The 
polypeptides may also be modified with a detectable label, such as an enzymatic, fluorescent, 

30 isotopic or affinity label to allow for detection and isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 
polypeptides of the invention which may provide additional advantages such as increased 
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solubility, stability and circulating time of the polypeptide, or decreased immunogenicity (see 
U.S. Patent No. 4,179,337). The chemical moieties for derivitization may be selected from 
water soluble polymers such as polyethylene glycol, ethylene glycol/propylene glycol 
copolymers, carboxymethylcellulose, dextran, polyvinyl alcohol and the like. The 
5 polypeptides may be modified at random positions within the molecule, or at predetermined 
positions within the molecule and may include one, two, three or more attached chemical 
moietiesT 

The polymer may be of any molecular weight, and may be branched or unbranched. 

For polyethylene glycol the preferred molecular weight is between about I kDa and about 
10 100 kDa (the term "about" indicating that in preparations of polyethylene glycol, some 

molecules will weigh more, some less, than the stated molecular weight) for ease in handling 

and manufacturing. Other sizes may be used, depending on the desired therapeutic profile 

(e.g., the duration of sustained release desired, the effects, if any on biological activity, the 

ease in handling, the degree or lack of antigenicity and other known effects of the 
1 5 polyethylene glycol to a therapeutic protein or analog). For example, the polyethylene glycol 

may have an average molecular weight of about 200; 500; 1000; 1500; 2000; 2500; 3000; 

3500; 4000; 4500; 5000; 5500; 6000; 6500; 7000; 7500; 8000; 8500; 9000; 9500; 10,000; 

10,500; 11,000; 11,500; 12,000; 12,500; 13,000; 13,500; 14,000; 14,500; 15,000; 15,500; 

16,000; 16,500; 17,000; 17,500; 18,000; 18,500; 19,000; 19,500; 20,000; 25,000; 30,000; 
20 35,000: 40,000; 50,000; 55,000; 60,000; 65,000: 70,000; 75,000; 80,000; 85,000; 90,000; 

95,000: or 100,000 kDa. 

As noted above, the polyethylene glycol may have a branched structure. Branched 

polyethylene glycols are described, for example, in U.S. Patent No. 5,643,575; Morpurgo et 

aL, Appl. Biochem. Biotechnol. 56:59-12 (1996); Vorobjev et aL, Nucleosides Nucleotides 
25 75:2745-2750 (1999); and Caliceti et aL, Bioconjug. Chem. 70:638-646 (1999), the 

disclosures of each of which are incorporated herein by reference. 

The polyethylene glycol molecules (or other chemical moieties) should be attached to 

the protein with consideration of effects on functional or antigenic domains of the protein. 

There are a number of attachment methods available to those skilled in the art, e.g., EP 0 401 
30 384, herein incorporated by reference (coupling PEG to G-CSF), see also Malik et aL Exp. 

Hematol. 20:1028-1035 (1992) (reporting pegylation of GM-CSF using tresyl chloride). For 

example, polyethylene glycol may be covalently bound through amino acid residues via a 
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reactive group, such as. a free amino or carboxyl group. Reactive groups are those to which 
an activated polyethylene glycol molecule may be bound. The amino acid residues having a 
free amino group may include lysine residues and the N-terminal amino acid residues: those 
having a free carboxyl group may include aspartic acid residues glutamic acid residues and 
5 the C-terminal amino acid residue. Sulfhydryl groups may also be used as a reactive group 
for attaching the polyethylene glycol molecules. Preferred for therapeutic purposes is 
attachment at an amino group, such as attachment at the N-terminus or lysine group. 

As suggested above, polyethylene glycol may be attached to proteins via linkage to 
any of a number of amino acid residues. For example, polyethylene glycol can be linked to a 

10 proteins via covalent bonds to lysine, histidine, aspartic acid, glutamic acid, or cysteine 
residues. One or more reaction chemistries may be employed to attach polyethylene glycol to 
specific amino acid residues (e.g., lysine, histidine. aspartic acid ? glutamic acid, or cysteine) 
of the protein or to more than one type of amino acid residue (e.g., lysine, histidine. aspartic 
acid, glutamic acid, cysteine and combinations thereof) of the protein. 

15 One may specifically desire proteins chemically modified at the N-terminus. Using 

polyethylene glycol as an illustration of the present composition, one may select from a 
variety of polyethylene glycol molecules (by molecular weight, branching, etc.), the 
proportion of polyethylene glycol molecules to protein (polypeptide) molecules in the 
reaction mix, the type of pegylation reaction to be performed, and the method of obtaining 

20 the selected N-terminally pegylated protein. The method of obtaining the N-terminally 
pegylated preparation (i.e., separating this moiety from other monopegylated moieties if 
necessary) may be by purification of the N-terminally pegylated material from a population 
of pegylated protein molecules. Selective proteins chemically modified at the N-terminus 
modification may be accomplished by reductive alkylation which exploits differential 

25 reactivity of different types of primary amino groups (lysine versus the N-terminal) available 
for derivatization in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivatization of the protein at the N-terminus with a carbonyl group 
containing polymer is achieved. 

As indicated above, pegylation of the proteins of the invention may be accomplished 

30 by any number of means. For example, polyethylene glycol may be attached to the protein 
either directly or by an intervening linker. Linkerless systems for attaching polyethylene 
glycol to proteins are described in Delgado et ai, Crit. Rev. Thera. Drug Carrier Sys. 9:249- 
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304 (1992); Francis et ai. Intern. J. of HematoL 68:\- 18 (1998); U.S. Patent No. 4,002,531; 
U.S. Patent No. 5,349,052; WO 95/06058; and WO 98/32466, the disclosures of each of 
which are incorporated herein by reference. 

One system for attaching polyethylene glycol directly to amino acid residues of 
5 proteins without an intervening linker employs tresylated MPEG, which is produced by the 
modification of monmethoxy polyethylene glycol (MPEG) using tresylchloride 
(CISO2CH2CFO. Upon reaction of protein with tresylated MPEG, polyethylene glycol is 
directly attached to amine groups of the protein. Thus, the invention includes protein- 
polyethylene glycol conjugates produced by reacting proteins of the invention with a 
1 0 polyethylene glycol molecule having a 2,2,2-trifluoreothane sulphonyl group. 

Polyethylene glycol can also be attached to proteins using a number of different 
intervening linkers. For example, U.S. Patent No. 5,612,460, the entire disclosure of which is 
incorporated herein by reference, discloses urethane linkers for connecting polyethylene 
glycol to proteins. Protein-polyethylene glycol conjugates wherein the polyethylene glycol is 
15 attached to the protein by a linker can also be produced by reaction of proteins with 
compounds such as MPEG-succinimidylsuccinate, MPEG activated with 
Ul'-carbonyldiimidazole, MPEG-2,4,5-trichloropenylcarbonate, MPEG-p- 
nitrophenolcarbonate, and various MPEG-succinate derivatives. A number additional 
polyethylene glycol derivatives and reaction chemistries for attaching polyethylene glycol to 
20 proteins are described in WO 98/32466, the entire disclosure of which is incorporated herein 
by reference. Pegylated protein products produced using the reaction chemistries set out 
herein are included within the scope of the invention. 

The number of polyethylene glycol moieties attached to each protein of the invention 
(i.e., the degree of substitution) may also vary. For example, the pegylated proteins of the 
25 invention may be linked, on average, to 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 17, 20, or more 
polyethylene glycol molecules. Similarly, the average degree of substitution within ranges 
such as 1-3,2-4, 3-5,4-6, 5-7, 6-8, 7-9, 8-10, 9-11, 10-12, 11-13, 12-14, 13-15, 14-16, 15-17, 
16-18, 17-19, or 18-20 polyethylene glycol moieties per protein molecule. Methods for 
determining the degree of substitution are discussed, for example, in Delgado et ai, Crit. Rev. 
30 Thera. Drug Carrier Sys. 9:249-304 ( 1 992). 

The colon cancer antigen polypeptides of the invention may be in monomers or 
multimers (i.e., dimers, trimers, tetramers and higher multimers). Accordingly, the present 
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invention relates to monomers and multimers of the polypeptides of the invention, their 
preparation, and compositions (preferably, Therapeutics) containing them. In specific 
embodiments, the polypeptides of the invention are monomers, dimers, trimers or tetramers. 
In additional embodiments, the multimers of the invention are at least dimers, at least trimers, 
or at least tetramers. 

jvlultimers encompassed by the invention may be homomers or heteromers. As used 
herein, the term homomer, refers to a multimer containing only polypeptides corresponding 
to the amino acid sequence of SEQ ID NO:Y or an amino acid sequence encoded by SEQ ID 
NO:X ? and/or an amino acid sequence encoded by the cDNA in a related cDNA clone 
contained in a deposited library (including fragments, variants, splice variants, and fusion 
proteins, corresponding to any one of these as described herein). These homomers may 
contain polypeptides having identical or different amino acid sequences. In a specific 
embodiment, a homomer of the invention is a multimer containing only polypeptides having 
an identical amino acid sequence. In another specific embodiment, a homomer of the 
invention is a multimer containing polypeptides having different amino acid sequences. In 
specific embodiments, the multimer of the invention is a homodimer (e.g., containing 
polypeptides having identical or different amino acid sequences) or a homotrimer (e.g., 
containing polypeptides having identical and/or different amino acid sequences). In 
additional embodiments, the homomeric multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or more 
heterologous polypeptides (i.e., polypeptides of different proteins) in addition to the 
polypeptides of the invention. In a specific embodiment, the multimer of the invention is a 
heterodimer, a heterotrimer, or a heterotetramer. In additional embodiments, the heteromeric 
multimer of the invention is at least a heterodimer, at least a heterotrimer, or at least a 
heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, ionic 
and/or covalent associations and/or may be indirectly linked, by for example, liposome 
formation. Thus, in one embodiment, multimers of the invention, such as, for example, 
homodimers or homotrimers. are formed when polypeptides of the invention contact one 
another in solution. In another embodiment, heteromultimers of the invention, such as, for 
example, heterotrimers or heterotetramers, are formed when polypeptides of the invention 
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contact antibodies to the polypeptides of the invention (including antibodies to the 
heterologous polypeptide sequence in a fusion protein of the invention) in solution. In other 
embodiments, multimers of the invention are formed by covalent associations with and/or 
between the polypeptides of the invention. Such covalent associations may involve one or 
5 more amino acid residues contained in the polypeptide sequence (e.g., that recited in SEQ ID 
NO:Y ? or contained in a polypeptide encoded by SEQ ID NO:X, and/or by the cDNA in the 
~ 7elated~cDN A clone ^contained in a deposited library). In one instance, the covalent 
associations are cross-linking between cysteine residues located within the polypeptide 
sequences which interact in the native (i.e., naturally occurring) polypeptide. In another 

10 instance, the covalent associations are the consequence of chemical or recombinant 
manipulation. Alternatively, such covalent associations may involve one or more amino acid 
residues contained in the heterologous polypeptide sequence in a fusion protein. In one 
example, covalent associations are between the heterologous sequence contained in a fusion 
protein of the invention (see, e.g., US Patent Number 5,478,925). In a specific example, the 

15 covalent associations are between the heterologous sequence contained in a Fc fusion protein 
of the invention (as described herein). In another specific example, covalent associations of 
fusion proteins of the invention are between heterologous polypeptide sequence from another 
protein that is capable of forming covalently associated multimers, such as for example, 
oseteoprotegerin (see, e.g., International Publication NO: WO 98/49305, the contents of 

20 which are herein incorporated by reference in its entirety). In another embodiment, two or 
more polypeptides of the invention are joined through peptide linkers. Examples include 
those peptide linkers described in U.S. Pat. No. 5,073,627 (hereby incorporated by reference). 
Proteins comprising multiple polypeptides of the invention separated by peptide linkers may 
be produced using conventional recombinant DNA technology. 

25 Another method for preparing multimer polypeptides of the invention involves use of 

polypeptides of the invention fused to a leucine zipper or isoleucine zipper polypeptide 
sequence. Leucine zipper and isoleucine zipper domains are polypeptides that promote 
multimerization of the proteins in which they are found. Leucine zippers were originally 
identified in several DNA-binding proteins (Landschulz et aL Science 240:1759, (1988)), 

30 and have since been found in a variety of different proteins. Among the known leucine 
zippers are naturally occurring peptides and derivatives thereof that dimerize or trimerize. 
Examples of leucine zipper domains suitable for producing soluble multimeric proteins of the 



WO 00/55351 



PCT/US00/05883 



183 

invention are those described in PCT application WO 94/10308, hereby incorporated by 
reference. Recombinant fusion proteins comprising a polypeptide of the invention fused to a 
polypeptide sequence that dimerizes or trimerizes in solution are expressed in suitable host 
cells, and the resulting soluble multimeric fusion protein is recovered from the culture 
5 supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced 
biological "activity: "Preferred leuc^ are Those that 

preferentially form trimers. One example is a leucine zipper derived from lung surfactant 
protein D (SPD), as described in Hoppe et al. (FEBS Letters 344:191, (1994)) and in U.S. 

10 patent application Ser. No. 08/446,922, hereby incorporated by reference. Other peptides 
derived from naturally occurring trimeric proteins may be employed in preparing trimeric 
polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions between 
Flag® polypeptide sequence contained in fusion proteins of the invention containing Flag® 

15 polypeptide seuqence. In a further embodiment, associations proteins of the invention are 
associated by interactions between heterologous polypeptide sequence contained in Flag® 
fusion proteins of the invention and anti-Flag® antibody. 

The multimers of the invention may be generated using chemical techniques known in 
the art. For example, polypeptides desired to be contained in the multimers of the invention 

20 may be chemically cross-linked using linker molecules and linker molecule length 
optimization techniques known in the art (see, e.g., US Patent Number 5,478,925, which is 
herein incorporated by reference in its entirety). Additionally, multimers of the invention 
may be generated using techniques known in the art to form one or more inter-molecule 
cross-links between the cysteine residues located within the sequence of the polypeptides 

25 desired to be contained in the multimer (see, e.g., US Patent Number 5,478,925, which is 
herein incorporated by reference in its entirety). Further, polypeptides of the invention may 
be routinely modified by the addition of cysteine or biotin to the C-terminus or N-terminus of 
the polypeptide and techniques known in the art may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 

30 5.478.925. which is herein incorporated by reference in its entirety). Additionally, techniques 
known in the art may be applied to generate liposomes containing the polypeptide 
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components desired to be contained in the multimer of the invention (see, e.g., US Patent 
Number 5,478,925. which is herein incorporated by reference in its entirety). 

Alternatively, multimers of the invention may be generated using genetic engineering 
techniques known in the art. In one embodiment, polypeptides contained in multimers of the 
5 invention are produced recombinantly using fusion protein technology described herein or 
otherwise known in the art (see. e.g., US Patent Number 5,478,925. which is herein 
incorporated by reference in its entirety). In a specific embodiment, polynucleotides coding 
for a homodimer of the invention are generated by ligating a polynucleotide sequence 
encoding a polypeptide of the invention to a sequence encoding a linker polypeptide and then 

10 further to a synthetic polynucleotide encoding the translated product of the polypeptide in the 
reverse orientation from the original C-terminus to the N-terminus (lacking the leader 
sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by reference 
in its entirety). In another embodiment, recombinant techniques described herein or 
otherwise known in the art are applied to generate recombinant polypeptides of the invention 

15 which contain a transmembrane domain (or hyrophobic or signal peptide) and which can be 
incorporated by membrane reconstitution techniques into liposomes (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). 

Antibodies 

20 Further polypeptides of the invention relate to antibodies and T-cell antigen receptors 

(TCR) which immunospecifically bind a polypeptide, polypeptide fragment, or variant of 
SEQ ID NO:Y, and/or an epitope, of the present invention (as determined by immunoassays 
well known in the art for assaying specific antibody-antigen binding). Antibodies of the 
invention include, but are not limited to, polyclonal, monoclonal, multispecific, human, 

25 humanized or chimeric antibodies, single chain antibodies, Fab fragments, F(ab') fragments, 
fragments produced by a Fab expression library, anti-idiotypic (anti-Id) antibodies 
(including, e.g., anti-Id antibodies to antibodies of the invention), and epitope-binding 
fragments of any of the above. The term "antibody," as used herein, refers to 
immunoglobulin molecules and immunologically active portions of immunoglobulin 

30 molecules, i.e., molecules that contain an antigen binding site that immunospecifically binds 
an antigen. The immunoglobulin molecules of the invention can be of any type (e.g., IgG, 
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IgE, IgM. IgD, IgA and IgY), class (e.g., IgGl, lgG2, IgG3, IgG4, IgAl and IgA2) or 
subclass of immunoglobulin molecule. 

Most preferably the antibodies are human antigen-binding antibody fragments of the 
present invention and include, but are not limited to, Fab, Fab' and F(ab')2, Fd, single-chain 
5 Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and fragments comprising 
either a VL or VH domain. Antigen-binding antibody fragments, including single-chain 
^iboaiesrmay^ompri^tFe'vlrfaBle region(~s)~alone or"in combmat iorTwith The entirety! 3r a 
portion of the following: hinge region, CHI, CH2, and CH3 domains. Also included in the 
invention are antigen-binding fragments also comprising any combination of variable 

10 region(s) with a hinge region. CHI, CH2, and CH3 domains. The antibodies of the invention 
may be from any animal origin including birds and mammals. Preferably, the antibodies are 
human, murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino acid 
sequence of a human immunoglobulin and include antibodies isolated from human 

15 immunoglobulin libraries or from animals transgenic for one or more human immunoglobulin 
and that do not express endogenous immunoglobulins, as described infra and, for example 
in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, trispecific or 
of greater multispecificity. Multispecific antibodies may be specific for different epitopes of 

20 a polypeptide of the present invention or may be specific for both a polypeptide of the present 
invention as well as for a heterologous epitope, such as a heterologous polypeptide or solid 
support material. See, e.g., PCT publications WO 93/17715; WO 92/08802; WO 91/00360; 
WO 92/05793; Tutt, et aL J. Immunol. 147:60-69 (1991); U.S. Patent Nos. 4,474,893; 
4,714,681: 4,925,648; 5,573,920; 5,601,819; Kostelny et al., J. Immunol. 148:1547-1553 

25 (1992). 

Antibodies of the present invention may be described or specified in terms of the 
epitope(s) or portion(s) of a polypeptide of the present invention which they recognize or 
specifically bind. The epitope(s) or polypeptide portion(s) may be specified as described 
herein, e.g., by N-terminal and C-terminal positions, or by size in contiguous amino acid 
30 residues. Antibodies which specifically bind any epitope or polypeptide of the present 
invention may also be excluded. Therefore, the present invention includes antibodies that 



WO 00/55351 



PCT/US00/05883 



186 

specifically bind polypeptides of the present invention, and allows for the exclusion of the 
same. 

Antibodies of the present invention may also be described or specified in terms of 
their cross-reactivity. Antibodies that do not bind any other analog, ortholog, or homolog of 
5 a polypeptide of the present invention are included. Antibodies that bind polypeptides with at 
least 95%, at least 90%, at least 85%, at least 80%, at least 75%, at least 70%, at least 65%, at 
"least" 60%7at 1 east 55 %, and~af least~50%~icienfity ( as"ca leu lated' using "methods" loiown inlfie" 
art and described herein) to a polypeptide of the present invention are also included in the 
present invention. In specific embodiments, antibodies of the present invention cross-react 
10 with murine, rat and/or rabbit homologs of human proteins and the corresponding epitopes 
thereof. Antibodies that do not bind polypeptides with less than 95%, less than 90%, less than 
85%, less than 80%. less than 75%, less than 70%, less than 65%, less than 60%, less than 
55%, and less than 50% identity (as calculated using methods known in the art and described 
herein) to a polypeptide of the present invention are also included in the present invention. 
15 In a specific embodiment, the above-described cross-reactivity is with respect to any single 
specific antigenic or immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the 
specific antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides which 
hybridize to a polynucleotide of the present invention under stringent hybridization 
20 conditions (as described herein). Antibodies of the present invention may also be described 
or specified in terms of their binding affinity to a polypeptide of the invention. Preferred 
binding affinities include those with a dissociation constant or Kd less than 5 X 10" 2 M, 10' 2 
M, 5 X 10' 3 M,10' 3 M, 5 X 10* 4 M, 10* 4 M, 5 X IV s M, 10" 5 M, 5 X 10" 6 M, 10' 6 M, 5 X 10 7 
M, 10 7 M, 5 X 10" 8 M, 10- 8 M, 5 X 10" 9 M, 10* 9 M, 5 X 10" 10 M, 10' 10 M, 5 X 10' n M, I0 n 
25 M, 5 X 10- 12 M, ,0 - 12 M, 5 X 10" 13 M, 10* i3 M, 5 X 10' 14 M, 10' 14 M, 5 X 10' 15 M, or l(M5 M. 

The invention also provides antibodies that competitively inhibit binding of an 
antibody to an epitope of the invention as determined by any method known in the art for 
determining competitive binding, for example, the immunoassays described herein. In 
preferred embodiments, the antibody competitively inhibits binding to the epitope by at least 
30 95% ? at least 90%, at least 85 %. at least 80%, at least 75%, at least 70%, at least 60%. or at 
least 50%. 
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Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invention includes antibodies 
which disrupt the receptor/ligand interactions with the polypeptides of the invention either 
partially or fully. Preferrably. antibodies of the present invention bind an antigenic epitope 
5 disclosed herein, or a portion thereof. The invention features both receptor-specific antibodies 
and ligand-specific antibodies. The invention also features receptor-specific antibodies 
WlTiclrdo no't *" pfewnrRgafia "binding"Buf prevent receptor acfivationT"Receptor activation" 
(i.e., signaling) may be determined by techniques described herein or otherwise known in the 
art. For example, receptor activation can be determined by detecting the phosphorylation 
10 (e.g., tyrosine or serine/threonine) of the receptor or its substrate by immunoprecipitation 
followed by western blot analysis (for example, as described supra). In specific 
embodiments, antibodies are provided that inhibit ligand activity or receptor activity by at 
least 95% ? at least 90%, at least 85%. at least 80%. at least 75%, at least 70%, at least 60%, or 
at least 50% of the activity in absence of the antibody. 

15 The invention also features receptor-specific antibodies which both prevent ligand 

binding and receptor activation as well as antibodies that recognize the receptor-ligand 
complex, and, preferably, do not specifically recognize the unbound receptor or the unbound 
ligand. Likewise, included in the invention are neutralizing antibodies which bind the ligand 
and prevent binding of the ligand to the receptor, as well as antibodies which bind the ligand, 

20 thereby preventing receptor activation, but do not prevent the ligand from binding the 
receptor. Further included in the invention are antibodies which activate the receptor. These 
antibodies may act as receptor agonists, i.e., potentiate or activate either all or a subset of the 
biological activities of the ligand-mediated receptor activation, for example, by inducing 
dimerization of the receptor. The antibodies may be specified as agonists, antagonists or 

25 inverse agonists for biological activities comprising the specific biological activities of the 
peptides of the invention disclosed herein. The above antibody agonists can be made using 
methods known in the art. See, e.g., PCT publication WO 96/40281; U.S. Patent No. 
5,811,097; Deng et al., Blood 92(6): 1 98 1 - 1 988 (1998); Chen et al., Cancer Res. 
58(16):3668-3678 (1998); Harrop et al., J. Immunol. 1 61(4): 1 786- 1 794 (1998); Zhu et al., 

30 Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. I60(7):3170-3I79 (1998); 
Prat et al., J. Cell. Sci. 1 1 l(Pt2):237-247 (1998); Pitard et al., J. Immunol. Methods 
205(2): 177-190 (1997); Liautard et al., Cytokine 9(4):233-241 (1997); Carlson et al., J. Biol. 
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Chem. 272(17):1 1295-1 1301 (1997); Taryman et al., Neuron !4(4):755-762 (1995); Muller 
et al., Structure 6(9): 1 153-1 167 (1998); Bartunek et al.. Cytokine 8(l):14-20 (1996) (which 
are all incorporated by reference herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited to, to 
5 purify, detect, and target the polypeptides of the present invention, including both in vitro and 
in vivo diagnostic and therapeutic methods. For example, the antibodies have use in 

immunoassays tbrqualitatively and"quantitativelylrie"asm^ 

present invention in biological samples. See. e.g., Harlow et al.. Antibodies: A Laboratory 
Manual. (Cold Spring Harbor Laboratory Press, 2nd ed. 1988) (incorporated by reference 
10 herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may be 
used either alone or in combination with other compositions. The antibodies may further be 
recombinant^ fused to a heterologous polypeptide at the N- or C-terminus or chemically 
conjugated (including covalently and non-covalently conjugations) to polypeptides or other 
15 compositions. For example, antibodies of the present invention may be recombinantly fused 
or conjugated to molecules useful as labels in detection assays and effector molecules such as 
heterologous polypeptides, drugs, radionuclides, or toxins. See, e.g., PCT publications WO 
92/08495; WO 91/14438; WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 

The antibodies of the invention include derivatives that are modified, i.e, by the 
20 covalent attachment of any type of molecule to the antibody such that covalent attachment 
does not prevent the antibody from generating an anti-idiotypic response. For example, but 
not by way of limitation, the antibody derivatives include antibodies that have been modified, 
e.g., by glycosylation, acetylation, pegylation, phosphylation, amidation, derivatization by 
known protecting/blocking groups, proteolytic cleavage, linkage to a cellular ligand or other 
25 protein, etc. Any of numerous chemical modifications may be carried out by known 
techniques, including, but not limited to specific chemical cleavage, acetylation, formylation, 
metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain one or 
more non-classical amino acids. 

The antibodies of the present invention may be generated by any suitable method 
30 known in the art. Polyclonal antibodies to an antigen-of- interest can be produced by various 
procedures well known in the art. For example, a polypeptide of the invention can be 
administered to various host animals including, but not limited to, rabbits, mice, rats, etc. to 
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induce the production of sera containing polyclonal antibodies specific for the antigen. 
Various adjuvants may be used to increase the immunological response, depending on the 
host species, and include but are not limited to, Freund's (complete and incomplete), mineral 
gels such as aluminum hydroxide, surface active substances such as lysolecithin, pluronic 
5 polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 
potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 
eorynebacterium parvum. Such adjuvants are also weirknowrTin the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques known in 
the art including the use of hybridoma. recombinant, and phage display technologies, or a 

10 combination thereof. For example, monoclonal antibodies can be produced using hybridoma 
techniques including those known in the art and taught, for example, in Harlow et al., 
Antibodies: A Laboratory Manual. (Cold Spring Harbor Laboratory Press. 2nd ed. 1988); 
Hammerling, et al., in: Monoclonal Antibodies and T-Cell Hybridomas 563-681 (Elsevier, 
N.Y., 1981) (said references incorporated by reference in their entireties). The term 

15 "monoclonal antibody" as used herein is not limited to antibodies produced through 
hybridoma technology. The term "monoclonal antibody" refers to an antibody that is 
derived from a single clone, including any eukaryotic, prokaryotic, or phage clone, and not 
the method by which it is produced. 

Methods for producing and screening for specific antibodies using hybridoma 

20 technology are routine and well known in the art and are discussed in detail in the Examples. 
In a non-limiting example, mice can be immunized with a polypeptide of the invention or a 
cell expressing such peptide. Once an immune response is detected, e.g., antibodies specific 
for the antigen are detected in the mouse serum, the mouse spleen is harvested and 
splenocytes isolated. The splenocytes are then fused by well known techniques to any 

25 suitable myeloma cells, for example cells from cell line SP20 available from the ATCC. 
Hybridomas are selected and cloned by limited dilution. The hybridoma clones are then 
assayed by methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 

30 Accordingly, the present invention provides methods of generating monoclonal 

antibodies as well as antibodies produced by the method comprising culturing a hybridoma 
cell secreting an antibody of the invention wherein, preferably, the hybridoma is generated by 
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fusing splenocytes isolated from a mouse immunized with an antigen of the invention with 
myeloma cells and then screening the hybridomas resulting from the fusion for hybridoma 
clones that secrete an antibody able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by known 
5 techniques. For example, Fab and F(ab')2 fragments of the invention may be produced by 
proteolytic cleavage of immunoglobulin molecules, using enzymes such as papain (to 
produce Fab fragments) or pepsin (to produce F(ab T )2 fragments). F(ab')2~ fragments contain 
the variable region, the light chain constant region and the CHI domain of the heavy chain. 
For example, the antibodies of the present invention can also be generated using 
10 various phage display methods known in the art. In phage display methods, functional 
antibody domains are displayed on the surface of phage particles which carry the 
polynucleotide sequences encoding them. In a particular embodiment, such phage can be 
utilized to display antigen binding domains expressed from a repertoire or combinatorial 
antibody library (e.g., human or murine). Phage expressing an antigen binding domain that 
15 binds the antigen of interest can be selected or identified with antigen, e.g., using labeled 
antigen or antigen bound or captured to a solid surface or bead. Phage used in these methods 
are typically filamentous phage including fd and M 13 binding domains expressed from phage 
with Fab, Fv or disulfide stabilized Fv antibody domains recombinantly fused to either the 
phage gene III or gene VIII protein. Examples of phage display methods that can be used to 

20 make the antibodies of the present invention include those disclosed in Brinkman et aL J. 
Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 184:177-186 
(1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic et aL, Gene 187 9- 
18 (1997); Burton et al., Advances in Immunology 57:191-280 (1994); PCT application No. 
PCT/GB9 1/0 1134; PCT publications WO 90/02809; WO 91/10737; WO 92/01047; WO 

25 92/18619; WO 93/1 1236; WO 95/15982; WO 95/20401; and U.S. Patent Nos. 5,698,426; 
5,223,409; 5,403,484; 5,580,717; 5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 
5,516,637; 5,780,225; 5,658,727; 5,733,743 and 5,969,108; each of which is incorporated 
herein by reference in its entirety. 

As described in the above references, after phage selection, the antibody coding 

30 regions from the phage can be isolated and used to generate whole antibodies, including 
human antibodies, or any other desired antigen binding fragment, and expressed in any 
desired host, including mammalian cells, insect cells, plant cells, yeast, and bacteria, e.g., as 
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described in detail below. For example, techniques to recombinantly produce Fab. Fab 1 and 
F(ab')2 fragments can also be employed using methods known in the art such as those 
disclosed in PCT publication WO 92/22324; Mullinax et al., BioTechniques 12(6):864-869 
(1992); and Sawai et al., AJRJ 34:26-34 (1995); and Better et al., Science 240:1041-1043 
5 ( 1 988) (said references incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and antibodies 
include those described in U.S. Patents 4,946,778 and 5,258^4987 ^stor^raTTMethodslrr 
Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 (1993); and Skerra et al., ^ 
Science 240:1038-1040 (1988). For some uses, including in vivo use of antibodies in 
10 humans and in vitro detection assays, it may be preferable to use chimeric, humanized, or 
human antibodies. A chimeric antibody is a molecule in which different portions of the 
antibody are derived from different animal species, such as antibodies having a variable 
region derived from a murine monoclonal antibody and a human immunoglobulin constant 
region. Methods for producing chimeric antibodies are known in the art. See e.g., Morrison, 

15 Science 229:1202 (1985); Oi et al., BioTechniques 4:214 (1986); Gillies et al., (1989) J. 
Immunol. Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, 
which are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen having 
one or more complementarity determining regions (CDRs) from the non-human species and 

20 a framework regions from a human immunoglobulin molecule. Often, framework residues in 
the human framework regions will be substituted with the corresponding residue from the 
CDR donor antibody to alter, preferably improve, antigen binding. These framework 
substitutions are identified by methods well known in the art, e.g., by modeling of the 
interactions of the CDR and framework residues to identify framework residues important 

25 for antigen binding and sequence comparison to identify unusual framework residues at 
particular positions. (See, e.g., Queen et al., U.S. Patent No. 5,585,089; Riechmann et al., 
Nature 332:323 (1988), which are incorporated herein by reference in their entireties.) 
Antibodies can be humanized using a variety of techniques known in the art including, for 
example, CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 

30 5.225.539; 5,530,101; and 5,585.089), veneering or resurfacing (EP 592,106; EP 519,596; 
Padlan, Molecular Immunology 28(4/5):489-498 (1991); Studnicka et al., Protein 
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Engineering 7(6):805-814 (1994); Roguska. ei aL, PNAS 91:969-973 (1994)), and chain 
shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic treatment of 
human patients. Human antibodies can be made by a variety of methods known in the art 
5 including phage display methods described above using antibody libraries derived from 

humanJmmunogloMinieguences. See alsa U. S. Patent Nos. 4,444,887 and 4,716,1 1 1; and 

PCT publications WO 98/46645, WO 98/50433, WO 98/24893, WO 98/1665VwcT 
96/34096. WO 96/33735, and WO 91/10741; each of which is incorporated herein by 
reference in its entirety. 

10 Human antibodies can also be produced using transgenic mice which are incapable of 

expressing functional endogenous immunoglobulins, but which can express human 
immunoglobulin genes. For example, the human heavy and light chain immunoglobulin gene 
complexes may be introduced randomly or by homologous recombination into mouse 
embryonic stem cells. Alternatively, the human variable region, constant region, and 

15 diversity region may be introduced into mouse embryonic stem cells in addition to the human 
heavy and light chain genes. The mouse heavy and light chain immunoglobulin genes may 
be rendered non-functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous deletion of 
the JH region prevents endogenous antibody production. The modified embryonic stem cells 

20 are expanded and microinjected into blastocysts to produce chimeric mice. The chimeric 
mice are then bred to produce homozygous offspring which express human antibodies. The 
transgenic mice are immunized in the normal fashion with a selected antigen, e.g., all or a 
portion of a polypeptide of the invention. Monoclonal antibodies directed against the 
antigen can be obtained from the immunized, transgenic mice using conventional hybridoma 

25 technology. The human immunoglobulin transgenes harbored by the transgenic mice 
rearrange during B cell differentiation, and subsequently undergo class switching and 
somatic mutation. Thus, using such a technique, it is possible to produce therapeutically 
useful IgG, IgA, IgM and IgE antibodies. For an overview of this technology for producing 
human antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 

30 detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European Patent 



WO 00/55351 PCT/US00/05883 

193 

♦No. 0 598 877: U.S. Patent Nos. 5,413,923; 5,625.126; 5,633,425; 5,569,825: 5,661,016; 
5.545,806; 5,814,318: 5,885,793; 5,916,771; and 5,939,598, which are incorporated by 
reference herein in their entirety. In addition, companies such as Abgenix, Inc. (Freemont, 
CA) and Genpharm (San Jose, CA) can be engaged to provide human antibodies directed 

5 against a selected antigen using technology similar to that described above. 

Completely human antibodies which recognize a selected epitope can be generated 
using a technique referred to as "guided selection." In this approach a selected non-human 
monoclonal antibody, e.g., a mouse antibody, is used to guide the selection of a completely 
human antibody recognizing the same epitope. (Jespers et aL Bio/technology 12:899-903 

10 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized to 
generate anti-idiotype antibodies that "mimic" polypeptides of the invention using techniques 
well known to those skilled in the art. (See, e.g., Greenspan & Bona, FASEB J. 7(5):437-444; 
(1989) and Nissinoff, J. Immunol. 147(8):2429-2438 (1991)). For example, antibodies 

15 which bind to and competitively inhibit polypeptide multimerization and/or binding of a 
polypeptide of the invention to a ligand can be used to generate anti-idiotypes that "mimic" 
the polypeptide multimerization and/or binding domain and, as a consequence, bind to and 
neutralize polypeptide and/or its ligand. Such neutralizing anti-idiotypes or Fab fragments of 
such anti-idiotypes can be used in therapeutic regimens to neutralize polypeptide ligand. For 

20 example, such anti-idiotypic antibodies can be used to bind a polypeptide of the invention 
and/or to bind its ligands/receptors, and thereby block its biological activity. 

Polynucleotides Encoding Antibodies 

The invention further provides polynucleotides comprising a nucleotide sequence 

25 encoding an antibody of the invention and fragments thereof. The invention also 
encompasses polynucleotides that hybridize under stringent or alternatively, under lower 
stringency hybridization conditions, e.g., as defined supra, to polynucleotides that encode an 
antibody, preferably, that specifically binds to a polypeptide of the invention, preferably, an 
antibody that binds to a polypeptide having the amino acid sequence of SEQ ID NO:Y. 

30 The polynucleotides may be obtained, and the nucleotide sequence of the 

polynucleotides determined, by any method known in the art. For example, if the nucleotide 
sequence of the antibody is known, a polynucleotide encoding the antibody may be 
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assembled from chemically synthesized oligonucleotides (e.g., as described in Kutmeier et 
al., BioTechniques 17:242 (1994)), which, briefly, involves the synthesis of overlapping 
oligonucleotides containing portions of the sequence encoding the antibody, annealing and 
ligating of those oligonucleotides, and then amplification of the ligated oligonucleotides by 
5 PCR. 

^temative[y,_a_ polynucleotide encoding an antibody may be generated from nucleic 

acid from a suitable source. If a clone containing a nucleic acid encoding a particular 
antibody is not available, but the sequence of the antibody molecule is known, a nucleic acid 
encoding the immunoglobulin may be chemically synthesized or obtained from a suitable 

10 source (e.g., an antibody cDNA library, or a cDNA library generated from, or nucleic acid, 
preferably poly A+ RNA. isolated from, any tissue or cells expressing the antibody, such as 
hybridoma cells selected to express an antibody of the invention) by PCR amplification 
using synthetic primers hybridizable to the 3' and 5' ends of the sequence or by cloning using 
an oligonucleotide probe specific for the particular gene sequence to identify, e.g., a cDNA 

15 clone from a cDNA library that encodes the antibody. Amplified nucleic acids generated by 
PCR may then be cloned into replicable cloning vectors using any method well known in the 
art. 

Once the nucleotide sequence and corresponding amino acid sequence of the antibody 
is determined, the nucleotide sequence of the antibody may be manipulated using methods 

20 well known in the art for the manipulation of nucleotide sequences, e.g., recombinant DNA 
techniques, site directed mutagenesis, PCR, etc. (see, for example, the techniques described 
in Sambrook et al., 1990, Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor, NY and Ausubel et al., eds., 1998, Current Protocols 
in Molecular Biology, John Wiley & Sons, NY, which are both incorporated by reference 

25 herein in their entireties ), to generate antibodies having a different amino acid sequence, for 
example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light chain 
variable domains may be inspected to identify the sequences of the complementarity 
determining regions (CDRs) by methods that are well know in the art, e.g., by comparison to 

30 known amino acid sequences of other heavy and light chain variable regions to determine the 
regions of sequence hypervariability. Using routine recombinant DNA techniques, one or 
more of the CDRs may be inserted within framework regions, e.g., into human framework 
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regions to humanize a non-human antibody, as described supra. The framework regions may 
be naturally occurring or consensus framework regions, and preferably human framework 
regions (see, e.g., Chothia et al, J. Mol. Bioi. 278: 457-479 (1998) for a listing of human 
framework regions). Preferably, the polynucleotide generated by the combination of the 
5 framework regions and CDRs encodes an antibody that specifically binds a polypeptide of 
_the ^invention. Preferably, as discussed supra, one or more amino acid substitutions may be 
made within the framework regions, and, preferably, the amino acid substitutions improve 
binding of the antibody to its antigen. Additionally, such methods may be used to make 
amino acid substitutions or deletions of one or more variable region cysteine residues 

10 participating in an intrachain disulfide bond to generate antibody molecules lacking one or 
more intrachain disulfide bonds. Other alterations to the polynucleotide are encompassed by 
the present invention and within the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" 
(Morrison et aL, Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et aL Nature 

15 312:604-608 (1984); Takeda et al. Nature 314:452-454 (1985)) by splicing genes from a 
mouse antibody molecule of appropriate antigen specificity together with genes from a 
human antibody molecule of appropriate biological activity can be used. As described supra, 
a chimeric antibody is a molecule in which different portions are derived from different 
animal species, such as those having a variable region derived from a murine mAb and a 

20 human immunoglobulin constant region, e.g., humanized antibodies. 

Alternatively, techniques described for the production of single chain antibodies (U.S. 
Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et al, Proc. Natl. Acad. Sci. 
USA 85:5879-5883 (1988); and Ward et al., Nature 334:544-54 (1989)) can be adapted to 
produce single chain antibodies. Single chain antibodies are formed by linking the heavy 

25 and light chain fragments of the Fv region via an amino acid bridge, resulting in a single 
chain polypeptide. Techniques for the assembly of functional Fv fragments in E. coli may 
also be used (Skerra et a!., Science 242:1038- 1041 (1988)). 

Methods of Producing Antibodies 
30 The antibodies of the invention can be produced by any method known in the art for 

the synthesis of antibodies, in particular, by chemical synthesis or preferably, by recombinant 
expression techniques. 
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Recombinant expression of an antibody of the invention, or fragment, derivative or 
analog thereof, (e.g., a heavy or light chain of an antibody of the invention or a single chain 
antibody of the invention), requires construction of an expression vector containing a 
polynucleotide that encodes the antibody. Once a polynucleotide encoding an antibody 

5 molecule or a heavy or light chain of an antibody, or portion thereof (preferably containing 
the heavy or light chain variable domain), of the invention has been obtained, the vector for 
the production of the antibody molecule may be produced by recombinanf DNA Technology 
using techniques well known in the art. Thus, methods for preparing a protein by expressing 
a polynucleotide containing an antibody encoding nucleotide sequence are described herein. 

10 Methods which are well known to those skilled in the art can be used to construct expression 
vectors containing antibody coding sequences and appropriate transcriptional and 
translational control signals. These methods include, for example, in vitro recombinant DNA 
techniques, synthetic techniques, and in vivo genetic recombination. The invention, thus, 
provides replicable vectors comprising a nucleotide sequence encoding an antibody molecule 

15 of the invention, or a heavy or light chain thereof, or a heavy or light chain variable domain, 
operably linked to a promoter. Such vectors may include the nucleotide sequence encoding 
the constant region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 
Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of the 
antibody may be cloned into such a vector for expression of the entire heavy or light chain. 

20 The expression vector is transferred to a host cell by conventional techniques and the 

transfected cells are then cultured by conventional techniques to produce an antibody of the 
invention. Thus, the invention includes host cells containing a polynucleotide encoding an 
antibody of the invention, or a heavy or light chain thereof, or a single chain antibody of the 
invention, operably linked to a heterologous promoter. In preferred embodiments for the 

25 expression of double-chained antibodies, vectors encoding both the heavy and light chains 
may be co-expressed in the host cell for expression of the entire immunoglobulin molecule, 
as detailed below. 

A variety of host-expression vector systems may be utilized to express the antibody 
molecules of the invention. Such host-expression systems represent vehicles by which the 
30 coding sequences of interest may be produced and subsequently purified, but also represent 
cells which may, when transformed or transfected with the appropriate nucleotide coding 
sequences, express an antibody molecule of the invention in situ. These include but are not 
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limited to microorganisms such as bacteria (e.g.. E. coli. B. subtilis) transformed with 
recombinant bacteriophage DNA, plasmid DNA or cosmid DNA expression vectors 
containing antibody coding sequences; yeast (e.g., Saccharomyces, Pichia) transformed with 
recombinant yeast expression vectors containing antibody coding sequences; insect cell 
5 systems infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus expression 
vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, TMV) drtransfofmed - 
with recombinant plasmid expression vectors (e.g., Ti plasmid) containing antibody coding 
sequences; or mammalian cell systems (e.g., COS, CHO. BHK, 293, 3T3 cells) harboring 

10 recombinant expression constructs containing promoters derived from the genome of 
mammalian cells (e.g.. metallothionein promoter) or from mammalian viruses (e.g., the 
adenovirus late promoter; the vaccinia virus 7.5K promoter). Preferably, bacterial cells such 
as Escherichia coli, and more preferably, eukaryotic cells, especially for the expression of 
whole recombinant antibody molecule, are used for the expression of a recombinant antibody 

15 molecule. For example, mammalian cells such as Chinese hamster ovary cells (CHO), in 
conjunction with a vector such as the major intermediate early gene promoter element from 
human cytomegalovirus is an effective expression system for antibodies (Foecking et ah, 
Gene 45: 101 (1986); Cockett et ah, Bio/Technology 8:2 (1990)). 

In bacterial systems, a number of expression vectors may be advantageously selected 

20 depending upon the use intended for the antibody molecule being expressed. For example, 
when a large quantity of such a protein is to be produced, for the generation of 
pharmaceutical compositions of an antibody molecule, vectors which direct the expression of 
high levels of fusion protein products that are readily purified may be desirable. Such vectors 
include, but are not limited, to the E. coli expression vector pUR278 (Ruther et ah, EMBO J. 

25 2:1791 (1983)), in which the antibody coding sequence may be ligated individually into the 
vector in frame with the lac Z coding region so that a fusion protein is produced; pIN vectors 
(lnouye & Inouye, Nucleic Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. 
Chem. 24:5503-5509 (1989)); and the like. pGEX vectors may also be used to express 
foreign polypeptides as fusion proteins with glutathione S-transferase (GST). In general, 

30 such fusion proteins are soluble and can easily be purified from lysed cells by adsorption and 
binding to matrix glutathione-agarose beads followed by elution in the presence of free 
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glutathione. The pGEX vectors are designed to include thrombin or factor Xa protease 
cleavage sites so that the cloned target gene product can be released from the GST moiety. 

In an insect system. Autographa californica nuclear polyhedrosis virus (AcNPV) is 
used as a vector to express foreign genes. The virus grows in Spodoptera frugiperda cells. 
5 The antibody coding sequence may be cloned individually into non-essential regions (for 
example the polyhedrin gene) of the virus and placed under control of an AcNPV promoter 
(for example the polyhedrin promoter). 

In mammalian host cells, a number of viral-based expression systems may be utilized. 
In cases where an adenovirus is used as an expression vector, the antibody coding sequence 

10 of interest may be ligated to an adenovirus transcription/translation control complex, e.g., the 
late promoter and tripartite leader sequence. This chimeric gene may then be inserted in the 
adenovirus genome by in vitro or in vivo recombination. Insertion in a non- essential region 
of the viral genome (e.g., region El or E3) will result in a recombinant virus that is viable and 
capable of expressing the antibody molecule in infected hosts, (e.g., see Logan & Shenk, 

15 Proc. Natl. Acad. Sci. USA 81:355-359 (1984)). Specific initiation signals may also be 
required for efficient translation of inserted antibody coding sequences. These signals 
include the ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure translation 
of the entire insert. These exogenous translational control signals and initiation codons can 

20 be of a variety of origins, both natural and synthetic. The efficiency of expression may be 
enhanced by the inclusion of appropriate transcription enhancer elements, transcription 
terminators, etc. (see Bittner et al., Methods in EnzymoL 153:51-544 (1987)). 

In addition, a host cell strain may be chosen which modulates the expression of the 
inserted sequences, or modifies and processes the gene product in the specific fashion 

25 desired. Such modifications (e.g., glycosylation) and processing (e.g., cleavage) of protein 
products may be important for the function of the protein. Different host cells have 
characteristic and specific mechanisms for the post-translational processing and modification 
of proteins and gene products. Appropriate cell lines or host systems can be chosen to 
ensure the correct modification and processing of the foreign protein expressed. To this end, 

30 eukaryotic host cells which possess the cellular machinery for proper processing of the 
primary transcript, glycosylation, and phosphorylation of the gene product may be used. 
Such mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
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MDCK, 293, 3T3, WI38, and in particular, breast cancer cell lines such as. for example, 
BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell line such as, for 
example, CRL7030 and Hs578Bst. 

For long-term, high-yield production of recombinant proteins, stable expression is 
5 preferred. For example, cell lines which stably express the antibody molecule may be 
engineered. Rather than using expression vectors which contain viral origins of replication, 
host cells can be transformed with DNA controlled by appropriate expression controF 
elements (e.g., promoter, enhancer, sequences, transcription terminators, polyadenylation 
sites, etc.), and a selectable marker. Following the introduction of the foreign DNA, 

10 engineered cells may be allowed to grow for 1-2 days in an enriched media, and then are 
switched to a selective media. The selectable marker in the recombinant plasmid confers 
resistance to the selection and allows cells to stably integrate the plasmid into their 
chromosomes and grow to form foci which in turn can be cloned and expanded into cell lines. 
This method may advantageously be used to engineer cell lines which express the antibody 

15 molecule. Such engineered cell lines may be particularly useful in screening and evaluation 
of compounds that interact directly or indirectly with the antibody molecule. 

A number of selection systems may be used, including but not limited to the herpes 
simplex virus thymidine kinase (Wigler et al., Cell 11:223 (1977)), hypoxanthine-guanine 
phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. Acad. Sci. USA 48:202 

20 (1992)), and adenine phosphoribosyltransferase (Lowy et al., Cell 22:817 (1980)) genes can 
be employed in tk-, hgprt- or aprt- cells, respectively. Also, antimetabolite resistance can be 
used as the basis of selection for the following genes: dhfr, which confers resistance to 
methotrexate (Wigler et al., Natl. Acad. Sci. USA 77:357 (1980); O'Hare et al, Proc. Natl. 
Acad. Sci. USA 78:1527 (1981)); gpt, which confers resistance to mycophenolic acid 

25 (Mulligan & Berg, Proc. Natl. Acad. Sci. USA 78:2072 (1981)); neo, which confers 
resistance to the aminoglycoside G-418 Clinical Pharmacy 12:488-505; Wu and Wu, 
Biotherapy 3:87-95 (1991); Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (.1993); 
Mulligan, Science 260:926-932 (1993); and Morgan and Anderson, Ann. Rev, Biochem. 
62:191-217 (1993); May, 1993, TIB TECH 1 1(5): 155-215); and hygro, which confers 

30 resistance to hygromycin (Santerre et al.. Gene 30:147 (1984)). Methods commonly known 
in the art of recombinant DNA technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. (eds.), 
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Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); Kriegler, Gene 
Transfer and Expression, A Laboratory Manual, Stockton Press, NY (1990); and in Chapters 
12 and 13, Dracopoli et al. (eds). Current Protocols in Human Genetics, John Wiley & Sons, 
NY (1994); Coiberre-Garapin et al., J. Mol. Biol. 150:1 (1981), which are incorporated by 
5 reference herein in their entireties. 

The expression levels of an antibody molecule can be increased by vector 
amplification (for a review, see Bebbington and Hentschel, The u^~of vectorTBase"d on~gene 
amplification for the expression of cloned genes in mammalian cells in DNA cloning, Vol.3. 
(Academic Press, New York, 1987)). When a marker in the vector system expressing 

10 antibody is amplifiable, increase in the level of inhibitor present in culture of host cell will 
increase the number of copies of the marker gene. Since the amplified region is associated 
with the antibody gene, production of the antibody will also increase (Crouse et al., Mol. 
Cell. Biol. 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the invention, the 

15 first vector encoding a heavy chain derived polypeptide and the second vector encoding a 
light chain derived polypeptide. The two vectors may contain identical selectable markers 
which enable equal expression of heavy and light chain polypeptides. Alternatively, a single 
vector may be used which encodes, and is capable of expressing, both heavy and light chain 
polypeptides. In such situations, the light chain should be placed before the heavy chain to 

20 avoid an excess of toxic free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. 
Natl. Acad. Sci. USA 77:2197 (1980)). The coding sequences for the heavy and light chains 
may comprise cDNA or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinant^ expressed, it may be purified by any method 

25 known in the art for purification of an immunoglobulin molecule, for example, by 
chromatography (e.g., ion exchange, affinity, particularly by affinity for the specific antigen 
after Protein A, and sizing column chromatography), centrifugation, differential solubility, or 
by any other standard technique for the purification of proteins. In addition, the antibodies of 
the present invention or fragments thereof can be fused to heterologous polypeptide 

30 sequences described herein or otherwise known in the art. to facilitate purification. 

The present invention encompasses antibodies recombinantly fused or chemically 
conjugated (including. both covalently and non-covalently conjugations) to a polypeptide (or 
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portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino acids of the 
polypeptide) of the present invention to generate fusion proteins. The fusion does not 
necessarily need to be direct, but may occur through linker sequences. The antibodies may 
be specific for antigens other than polypeptides (or portion thereof, preferably at least 10, 20, 
5 30, 40. 50, 60, 70, 80, 90 or 100 amino acids of the polypeptide) of the present invention. For 
example, antibodies may be used to target the polypeptides of the present invention to 
particular cell types, either in vitro or in vivo, by fusing or conjugating the~polypepticles of " 
the present invention to antibodies specific for particular cell surface receptors. Antibodies 
fused or conjugated to the polypeptides of the present invention may also be used in in vitro 

1 0 immunoassays and purification methods using methods known in the art. See e.g., Harbor et 
al., supra, and PCT publication WO 93/21232; EP 439,095; Naramura et aL, Immunol. Lett. 
39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al., PNAS 89:1428-1432 (1992); Fell et 
al., J. Immunol. 146:2446-2452(1991), which are incorporated by reference in their entireties. 
The present invention further includes compositions comprising the polypeptides of 

15 the present invention fused or conjugated to antibody domains other than the variable regions. 
For example, the polypeptides of the present invention may be fused or conjugated to an 
antibody Fc region, or portion thereof. The antibody portion fused to a polypeptide of the 
present invention may comprise the constant region, hinge region, CHI domain, CH2 
domain, and CH3 domain or any combination of whole domains or portions thereof. The 

20 polypeptides may also be fused or conjugated to the above antibody portions to form 
multimers. For example, Fc portions fused to the polypeptides of the present invention can 
form dimers through disulfide bonding between the Fc portions. Higher multimeric forms 
can be made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known in the 

25 art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 5,447,851; 
5,112,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 91/06570; 
Ashkenazi et aL, Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); Zheng et aL, J. 
Immunol. 154:5590-5600 (1995); and Vil et aL, Proc. Natl. Acad. Sci. USA 89:11337- 
1 1341(1992) (said references incorporated by reference in their entireties). 

30 As discussed, supra, the polypeptides corresponding to a polypeptide, polypeptide 

fragment, or a variant of SEQ ID NO:Y may be fused or conjugated to the above antibody 
portions to increase the in vivo half life of the polypeptides or for use in immunoassays using 
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methods known in the art. Further, the polypeptides corresponding to SEQ ID NO:Y may be 
fused or conjugated to the above antibody portions to facilitate purification. One reported 
example describes chimeric proteins consisting of the first two domains of the human CD4- 
polypeptide and various domains of the constant regions of the heavy or light chains of 
5 mammalian immunoglobulins. (EP 394,827; Traunecker et al., Nature 331:84-86 (1988). 
The polypeptides of the present invention fused or conjugated to an antibody having 
disulfide- linked dimeric structures (due to the lgG) may also be more efficient in "binding 
and neutralizing other molecules, than the monomeric secreted protein or protein fragment 
alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In many cases, the Fc part 

10 in a fusion protein is beneficial in therapy and diagnosis, and thus can result in, for example, 
improved pharmacokinetic properties. (EP A 232,262). Alternatively, deleting the Fc part 
after the fusion protein has been expressed, detected, and purified, would be desired. For 
example, the Fc portion may hinder therapy and diagnosis if the fusion protein is used as an 
antigen for immunizations. In drug discovery, for example, human proteins, such as hIL-5, 

15 have been fused with Fc portions for the purpose of high-throughput screening assays to 
identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 (1995); 
Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the antibodies or fragments thereof of the present invention can be fused to 
marker sequences, such as a peptide to facilitate purification. In preferred embodiments, the 

20 marker amino acid sequence is a hexa-histidine peptide, such as the tag provided in a pQE 
vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 91311), among others, many of 
which are commercially available. As described in Gentz et al., Proc. Natl. Acad. Sci. USA 
86:821-824 (1989), for instance, hexa-histidine provides for convenient purification of the 
fusion protein. Other peptide tags useful for purification include, but are not limited to, the 

25 "HA" tag, which corresponds to an epitope derived from the influenza hemagglutinin protein 
(Wilson etal., Cell 37:767 (1984)) and the "flag" tag. 

The present invention further encompasses antibodies or fragments thereof conjugated 
to a diagnostic or therapeutic agent. The antibodies can be used diagnostically to, for 
example, monitor the development or progression of a tumor as part of a clinical testing 

30 procedure to, e.g., determine the efficacy of a given treatment regimen. Detection can be 
facilitated by coupling the antibody to a detectable substance. Examples of detectable 
substances include various enzymes, prosthetic groups, fluorescent materials, luminescent 
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materials, bioluminescent materials, radioactive materials, positron emitting metals using 
various positron emission tomographies, and nonradioactive paramagnetic metal ions. The 
detectable substance may be coupled or conjugated either directly to the antibody (or 
fragment thereof) or indirectly, through an intermediate (such as, for example, a linker known 
5 in the art) using techniques known in the art. See, for example, U.S. Patent No. 4,741,900 for 

metal ions which can be conjugated to antibodies for use as diagnostics according to the 

present invention. Examples of suitable enzymes include horseradish peroxidase, alkalinlT 
phosphatase, beta-galactosidase, or acetylcholinesterase; examples of suitable prosthetic 
group complexes include streptavidin/biotin and avidin/biotin; examples of suitable 

10 fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine. dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example 
of a luminescent material includes luminol: examples of bioluminescent materials include 
luciferase, luciferin, and aequorin; and examples of suitable radioactive material include 
1251, 1311, I lib or99Tc. 

15 Further, an antibody or fragment thereof may be conjugated to a therapeutic moiety 

such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or a radioactive 
metal ion, e.g., alpha-emitters such as, for example, 213Bi. A cytotoxin or cytotoxic agent 
includes any agent that is detrimental to cells. Examples include paclitaxol, cytochalasin B, 
gramicidin D, ethidium bromide, emetine, mitomycin, etoposide, tenoposide, vincristine, 

20 vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy anthracin dione, mitoxantrone, 
mithramycin, actinomycin D, 1-dehydrotestosterone, glucocorticoids, procaine, tetracaine, 
lidocaine, propranolol, and puromycin and analogs or homologs thereof. Therapeutic agents 
include, but are not limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6- 
thioguanine, cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., 

25 mechlorethamine, thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine 
(CCNU), cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and 
cis- dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic agents 

30 (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drug moiety is not to be construed as limited to classical 
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chemical therapeutic agents. For example, the drug moiety may be a protein or polypeptide 
possessing a desired biological activity. Such proteins may include, for example, a toxin 
such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin; a protein such as tumor 
necrosis factor, a-interferon, IJ-interferon, nerve growth factor, platelet derived growth factor, 
5 tissue plasminogen activator, an apoptotic agent, e.g., TNF-alpha, TNF-beta, AIM I (See, 

Lnternational Publication No. WO 97/33899), AIM II (See, International Publication No. WO 

97/34911), Fas Ligand (Takahashi et aL Int. Immunol., 6:1567-1574 (1994)),WGT(See~ 
International Publication No. WO 99/23105), a thrombotic agent or an anti- angiogenic agent, 
e.g., angiostatin or endostatin; or, biological response modifiers such as, for example, 

10 lymphokines. interleukin-1 ("IL-i"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), 
granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 
stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly useful for 
immunoassays or purification of the target antigen. Such solid supports include, but are not 

15 limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, polyvinyl chloride or 
polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well known, 
see, e.g., Anion et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer 
Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds.), pp. 243-56 

20 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drug Delivery", in Controlled 
Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987); 
Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A Review", in 
Monoclonal Antibodies '84: Biological And Clinical Applications, Pinchera et al. (eds.), pp. 
475-506 (1985); "Analysis, Results, And Future Prospective Of The Therapeutic Use Of 

25 Radiolabeled Antibody In Cancer Therapy", in Monoclonal Antibodies For Cancer Detection 
And Therapy, Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., 
"The Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. Rev. 
62:119-58 (1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an antibody 
30 heteroconjugate as described by Segal in U.S. Patent No. 4.676,980, which is incorporated 
herein by reference in its entirety. 
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An antibody, with or without a therapeutic moiety conjugated to it, administered alone 
or in combination with cytotoxic factor(s) and/or cytokine(s) can be used as a therapeutic. 

lmmiuwphenotyping 

5 The antibodies of the invention may be utilized for immunophenotyping of cell lines 

Jind biologicajjamples. The translation product of the gene of the present invention may be 
useful as a cell specific marker, or more specifically as a cellular marker that is differentially 
expressed at various stages of differentiation and/or maturation of particular cell types. 
Monoclonal antibodies directed against a specific epitope, or combination of epitopes, will 

10 allow for the screening of cellular populations expressing the marker. Various techniques can 
be utilized using monoclonal antibodies to screen for cellular populations expressing the 
markers), and include magnetic separation using antibody-coated magnetic beads, "panning" 
with antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison et ai, Cell 96:131-49 (1999)). 

15 These techniques allow for the screening of particular populations of cells, such as 

might be found with hematological malignancies (i.e. minimal residual disease (MRD) in 
acute leukemic patients) and "non-self* cells in transplantations to prevent Graft-versus-Host 
Disease (GVHD). Alternatively, these techniques allow for the screening of hematopoietic 
stem and progenitor cells capable of undergoing proliferation and/or differentiation, as might 

20 be found in human umbilical cord blood. 

Assays For Antibody Binding 

The antibodies of the invention may be assayed for immunospecific binding by any 
method known in the art. The immunoassays which can be used include but are not limited 

25 to competitive and non-competitive assay systems using techniques such as western blots, 
radioimmunoassays, ELISA (enzyme linked immunosorbent assay), "sandwich" 
immunoassays, immunoprecipitation assays, precipitin reactions, gel diffusion precipitin 
reactions, immunodiffusion assays, agglutination assays, complement-fixation assays, 
immunoradiometric assays, fluorescent immunoassays, protein A immunoassays, to name 

30 but a few. Such assays are routine and well known in the art (see, e.g., Ausubel et al, eds, 
1994, Current Protocols in Molecular Biology, Vol. I, John Wiley & Sons, Inc., New York, 
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which is incorporated by reference herein in its entirety). Exemplary immunoassays are 
described briefly below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells in a 
lysis buffer such as R1PA buffer (1% NP-40 or Triton X- 100, 1% sodium deoxycholate, 
5 0.1% SDS. 0.15 M NaCt, 0.01 M sodium phosphate at pH 7.2, 1% Trasylol) supplemented 
with protein phosphatase and/or protease inhibitors (e.g., EDTA, PMSF, aprotinin, sodium 
vanadate), adding the antibody of interest to the cell lysate, incubating for a period of lime" 
(e.g., 1-4 hours) at 4° C adding protein A and/or protein G sepharose beads to the cell lysate, 
incubating for about an hour or more at 4° C, washing the beads in lysis buffer and 

10 resuspending the beads in SDS/sample buffer. The ability of the antibody of interest to 
immunoprecipitate a particular antigen can be assessed by, e.g., western blot analysis. One 
of skill in the art would be knowledgeable as to the parameters that can be modified to 
increase the binding of the antibody to an antigen and decrease the background (e.g., pre- 
clearing the cell lysate with sepharose beads). For further discussion regarding 

15 immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1. 

Western blot analysis generally comprises preparing protein samples, electrophoresis 
of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS-PAGE depending on the 
molecular weight of the antigen), transferring the protein sample from the polyacrylamide gel 

20 to a membrane such as nitrocellulose, PVDF or nylon, blocking the membrane in blocking 
solution (e.g., PBS with 3% BSA or non-fat milk), washing the membrane in washing buffer 
(e.g., PBS-Tween 20), blocking the membrane with primary antibody (the antibody of 
interest) diluted in blocking buffer, washing the membrane in washing buffer, blocking the 
membrane with a secondary antibody (which recognizes the primary antibody, e.g., an anti- 

25 human antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 
alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking buffer, 
washing the membrane in wash buffer, and detecting the presence of the antigen. One of skill 
in the art would be knowledgeable as to the parameters that can be modified to increase the 
signal detected and to reduce the background noise. For further discussion regarding western 

30 blot protocols see, e.g., Ausubel et al. eds, 1994, Current Protocols in Molecular Biology, 
Vol. 1 , John Wiley & Sons, Inc., New York at 1 0.8. 1 . 
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ELISAs comprise preparing antigen, coating the well of a 96 well microtiter plate 
with the antigen, adding the antibody of interest conjugated to a detectable compound such 
as an enzymatic substrate (e.g., horseradish peroxidase or alkaline phosphatase) to the well 
and incubating for a period of time, and detecting the presence of the antigen. In ELISAs the 
5 antibody of interest does not have to be conjugated to a detectable compound: instead, a 
second antibody (which recognizes the antibody of interest) conjugated to a detectable 
compound may be added to the well. Further, instead of coating the well with the antigen, 
the antibody may be coated to the well. In this case, a second antibody conjugated to a 
detectable compound may be added following the addition of the antigen of interest to the 

10 coated well. One of skill in the art would be knowledgeable as to the parameters that can be 
modified to increase the signal detected as well as other variations of ELISAs known in the 
art. For further discussion regarding ELISAs see, e.g., Ausubel et al, eds. 1994, Current 
Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 1 1.2.1. 

The binding affinity of an antibody to an antigen and the off-rate of an antibody- 

15 antigen interaction can be determined by competitive binding assays. One example of a 
competitive binding assay is a radioimmunoassay comprising the incubation of labeled 
antigen (e.g., 3H or 1251) with the antibody of interest in the presence of increasing amounts 
of unlabeled antigen, and the detection of the antibody bound to the labeled antigen. The 
affinity of the antibody of interest for a particular antigen and the binding off-rates can be 

20 determined from the data by scatchard plot analysis. Competition with a second antibody 
can also be determined using radioimmunoassays. In this case, the antigen is incubated with 
antibody of interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 

25 Therapeutic Uses 

The present invention is further directed to antibody-based therapies which involve 
administering antibodies of the invention to an animal, preferably a mammal, and most 
preferably a human, patient for treating one or more of the disclosed diseases, disorders, or 
conditions. Therapeutic compounds of the invention include, but are not limited to, 

30 antibodies of the invention (including fragments, analogs and derivatives thereof as described 
herein) and nucleic acids encoding antibodies of the invention (including fragments, analogs 
and derivatives thereof and anti-idiotypic antibodies as described herein). The antibodies of 
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the invention can be used to treat, inhibit or prevent diseases, disorders or conditions 
associated with aberrant expression and/or activity of a polypeptide of the invention, 
including, but not limited to, any one or more of the diseases, disorders, or conditions 
described herein. The treatment and/or prevention of diseases, disorders, or conditions 
5 associated with aberrant expression and/or activity of a polypeptide of the invention 
_ jnciudes. but is no^hrnited_to, alleviating symptoms associated with those diseases, disorders 
or conditions, Antibodies of the invention may be provided in pharmaceutical^ acceptable 
compositions as known in the art or as described herein. 

A summary of the ways in which the antibodies of the present invention may be used 

10 therapeutically includes binding polynucleotides or polypeptides of the present invention 
locally or systemically in the body or by direct cytotoxicity of the antibody, e.g. as mediated 
by complement (CDC) or by effector cells (ADCC). Some of these approaches are described 
in more detail below. Armed with the teachings provided herein, one of ordinary skill in the 
art will know how to use the antibodies of the present invention for diagnostic, monitoring or 

1 5 therapeutic purposes without undue experimentation. 

The antibodies of this invention may be advantageously utilized in combination with 
other monoclonal or chimeric antibodies, or with lymphokines or hematopoietic growth 
factors (such as. e.g., IL-2, IL-3 and IL-7), for example, which serve to increase the number 
or activity of effector cells which interact with the antibodies. 

20 The antibodies of the invention may be administered alone or in combination with 

other types of treatments (e.g., radiation therapy, chemotherapy, hormonal therapy, 
immunotherapy and anti-tumor agents). Generally, administration of products of a species 
origin or species reactivity (in the case of antibodies) that is the same species as that of the 
patient is preferred. Thus, in a preferred embodiment, human antibodies, fragments 

25 derivatives, analogs, or nucleic acids, are administered to a human patient for therapy or 
prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or neutralizing 
antibodies against polypeptides or polynucleotides of the present invention, fragments or 
regions thereof, for both immunoassays directed to and therapy of disorders related to 
30 polynucleotides or polypeptides, including fragments thereof, of the present invention. Such 
antibodies, fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides of the invention, including fragments thereof. Preferred binding affinities 



WO 00/55351 



PCT/US00/05883 



. _ 209 

include those with a dissociation constant or Kd less than 5 X 10* 2 M, 10* 2 M, 5 X 10' 3 M 
10' 3 M, 5 X 10" 4 M, 10- 4 M, 5 X 10' 5 M, 10" 5 M, 5 X 10' 6 M, 10" 6 M, 5 X 10' 7 M, 10* 7 M, 5 X 
10" 8 M. !O tS M, 5 X 10- 9 M, 10 9 M, 5 X 10' 10 M, 10' 10 M, 5 X 10" 11 M, 10* n M, 5 X 10 12 M. 
I0' 12 M, 5 X 10' i3 M, 10' 13 M. 5 X 10' 14 M, 10' 14 M, 5 X 10' 15 M, and 10" 13 M. 

5 

Genejrherqpy 

In a specific embodiment, nucleic acids comprising sequences encoding antibodies or 
functional derivatives thereof, are administered to treat, inhibit or prevent a disease or 
disorder associated with aberrant expression and/or activity of a polypeptide of the invention, 

1 0 by way of gene therapy. Gene therapy refers to therapy performed by the administration to a 
subject of an expressed or expressible nucleic acid. In this embodiment of the invention, the 
nucleic acids produce their encoded protein that mediates a therapeutic effect. 

Any of the methods for gene therapy available in the art can be used according to the 
present invention. Exemplary methods are described below. 

15 For general reviews of the methods of gene therapy, see Goldspiel et al., Clinical 

Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); Tolstoshev, Ann. 
Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 260:926-932 (1993); and 
Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 (1993); May, TIBTECH 1 1(5): 155- 
2 1 5 (1993). Methods commonly known in the art of recombinant DNA technology which can 

20 be used are described in Ausubel et al. (eds.), Current Protocols in Molecular Biology, John 
Wiley & Sons, NY (1993); and Kriegler, Gene Transfer and Expression, A Laboratory 
Manual, Stockton Press, NY ( 1 990). 

In a preferred aspect, the compound comprises nucleic acid sequences encoding an 
antibody, said nucleic acid sequences being part of expression vectors that express the 

25 antibody or fragments or chimeric proteins or heavy or light chains thereof in a suitable host. 
In particular, such nucleic acid sequences have promoters operably linked to the antibody 
coding region, said promoter being inducible or constitutive, and, optionally, tissue-specific. 
In another particular embodiment, nucleic acid molecules are used in which the antibody 
coding sequences and any other desired sequences are flanked by regions that promote 

30 homologous recombination at a desired site in the genome, thus providing for 
intrachromosomal expression of the antibody encoding nucleic acids (Koller and Smithies, 
Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., Nature 342:435-438 (1989). 
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In specific embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy and 
light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case the 
5 patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or indirect, in 

which ca,^_^sarefirst transformed_wjth the nucleic acids in vitro, then transplanted into 

the patient. These two approaches are known, respectively, as in vivo or ex vivo gene 
therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered in 

10 vivo, where it is expressed to produce the encoded product. This can be accomplished by 
any of numerous methods known in the art, e.g., by constructing them as part of an 
appropriate nucleic acid expression vector and administering it so that they become 
intracellular, e.g., by infection using defective or attenuated retroviral or other viral vectors 
(see U.S. Patent No. 4,980,286), or by direct injection of naked DNA, or by use of 

15 microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating with lipids or 
cell-surface receptors or transfecting agents, encapsulation in liposomes, microparticles, or 
microcapsules, or by administering them in linkage to a peptide which is known to enter the 
nucleus, by administering it in linkage to a ligand subject to receptor-mediated endocytosis 
(see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 

20 cell types specifically expressing the receptors), etc. In another embodiment, nucleic acid- 
ligand complexes can be formed in which the ligand comprises a fusogenic viral peptide to 
disrupt endosomes, allowing the nucleic acid to avoid lysosomal degradation. In yet another 
embodiment, the nucleic acid can be targeted in vivo for cell specific uptake and expression, 
by targeting a specific receptor (see, e.g., PCT Publications WO 92/06180; WO 92/22635; 

25 WO92/20316; W093/14188, WO 93/20221). Alternatively, the nucleic acid can be 
introduced intracellular^ and incorporated within host cell DNA for expression, by 
homologous recombination (Koller and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); Zijlstra et al., Nature 342:435-438 (1989)). 

In a specific embodiment, viral vectors that contains nucleic acid sequences encoding 

30 an antibody of the invention are used. For example, a retroviral vector can be used (see 
Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral vectors contain the 
components necessary for the correct packaging of the viral genome and integration into the 
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host cell DNA. The nucleic acid sequences encoding the antibody to be used in gene therapy 
are cloned into one or more vectors, which facilitates delivery of the gene into a patient. 
More detail about retroviral vectors can be found in Boesen et aL Biotherapy 6:291-302 
(1994), which describes the use of a retroviral vector to deliver the mdrl gene to 
5 hematopoietic stem cells in order to make the stem cells more resistant to chemotherapy. 

Other references^illustrating the use of retroviral vectors in gene therapy are: Clowes et al., J. 

Clin. Invest. 93:644-651 (1994); Kiem et aL, Blood 83:1467-1473 (1994); Salmons~and 
Gunzberg, Human Gene Therapy 4: 129-141 (1993): and Grossman and Wilson. Curr. Opin. 
in Genetics and Devel. 3: 1 10-1 14 (1993). 

10 Adenoviruses are other viral vectors that can be used in gene therapy. Adenoviruses 

are especially attractive vehicles for delivering genes to respiratory epithelia. Adenoviruses 
naturally infect respiratory epithelia where they cause a mild disease. Other targets for 
adenovirus-based delivery systems are liver, the central nervous system, endothelial cells, 
and muscle. Adenoviruses have the advantage of being capable of infecting non-dividing 

15 cells. Kozarsky and Wilson, Current Opinion in Genetics and Development 3:499-503 
(1993) present a review of adenovirus-based gene therapy. Bout et al., Human Gene 
Therapy 5:3-10 (1994) demonstrated the use of adenovirus vectors to transfer genes to the 
respiratory epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
therapy can be found in Rosenfeld et al., Science 252:431-434 (1991); Rosenfeld et al., Cell 

20 68:143- 155 (1992); Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993); PCT Publication 
W094/12649; and Wang, et al., Gene Therapy 2:775-783 (1995). In a preferred 
embodiment, adenovirus vectors are used. 

Adeno-associated virus (AAV) has also been proposed for use in gene therapy (Walsh 
et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 5,436,146). 

25 Another approach to gene therapy involves transferring a gene to cells in tissue 

culture by such methods as electroporation, lipofection, calcium phosphate mediated 
transfection, or viral infection. Usually, the method of transfer includes the transfer of a 
selectable marker to the cells. The cells are then placed under selection to isolate those cells 
that have taken up and are expressing the transferred gene. Those cells are then delivered to a 

30 patient. 

In this embodiment, the nucleic acid is introduced into a cell prior to administration in 
vivo of the resulting recombinant cell. Such introduction can be carried out by any method 
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known in the art, including but not limited to transfection. electroporation, microinjection, 
infection with a viral or bacteriophage vector containing the nucleic acid sequences, cell 
fusion, chromosome-mediated gene transfer, microcell-mediated gene transfer, spheroplast 
fusion, etc. Numerous techniques are known in the art for the introduction of foreign genes 
5 into cells (see, e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., 
__Meth. Enzymoj. 2.17:618-644 (1993); Cline, Pharmac. Then 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary developmental 
and physiological functions of the recipient cells are not disrupted. The technique should 
provide for the stable transfer of the nucleic acid to the cell, so that the nucleic acid is 

10 expressible by the cell and preferably heritable and expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various methods 
known in the art. Recombinant blood cells (e.g., hematopoietic stem or progenitor cells) are 
preferably administered intravenously. The amount of cells envisioned for use depends on 
the desired effect, patient state, etc., and can be determined by one skilled in the art. 

15 Cells into which a nucleic acid can be introduced for purposes of gene therapy 

encompass any desired, available cell type, and include but are not limited to epithelial cells, 
endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; blood cells such as 
Tlymphocytes, Blymphocytes, monocytes, macrophages, neutrophils, eosinophils, 
megakaryocytes, granulocytes; various stem or progenitor cells, in particular hematopoietic 

20 stem or progenitor cells, e.g., as obtained from bone marrow, umbilical cord blood, 
peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the patient. 
In an embodiment in which recombinant cells are used in gene therapy, nucleic acid 
sequences encoding an antibody are introduced into the cells such that they are expressible 

25 by the cells or their progeny, and the recombinant cells are then administered in vivo for 
therapeutic effect. In a specific embodiment, stem or progenitor cells are used. Any stem 
and/or progenitor cells which can be isolated and maintained in vitro can potentially be used 
in accordance with this embodiment of the present invention (see e.g. PCT Publication WO 
94/08598; Stemple and Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 

30 21A:229 (1980): and Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of gene 
therapy comprises an inducible promoter operably linked to the coding region, such that 
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expression of the nucleic acid is controllable by controlling the presence or absence of the 
appropriate inducer of transcription. Demonstration of Therapeutic or Prophylactic Activity 
The compounds or pharmaceutical compositions of the invention are preferably tested 
in vitro, and then in vivo for the desired therapeutic or prophylactic activity, prior to use in 

5 humans. For example, in vitro assays to demonstrate the therapeutic or prophylactic utility of 
_a compound or pharmaceutical composition include, the effect of a compound on a cell line 
or a patient tissue sample. The effect of the compound or composition on the cell line and/or 
tissue sample can be determined utilizing techniques known to those of skill in the art 
including, but not limited to, rosette formation assays and cell lysis assays. In accordance 

10 with the invention, in vitro assays which can be used to determine whether administration of 
a specific compound is indicated, include in vitro cell culture assays in which a patient tissue 
sample is grown in culture, and exposed to or otherwise administered a compound, and the 
effect of such compound upon the tissue sample is observed. 

1 5 Therapeutic/Prophylactic A dministration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably a polypeptide or antibody of the invention. In a 
preferred aspect, the compound is substantially purified (e.g., substantially free from 

20 substances that limit its effect or produce undesired side-effects). The subject is preferably 
an animal, including but not limited to animals such as cows, pigs, horses, chickens, cats, 
dogs, etc., and is preferably a mammal, and most preferably human. 

Formulations and methods of administration that can be employed when the 
compound comprises a nucleic acid or an immunoglobulin are described above; additional 

25 appropriate formulations and routes of administration can be selected from among those 
described herein below. 

Various delivery systems are known and can be used to administer a compound of the 
invention, e.g., encapsulation in liposomes, microparticles, microcapsules, recombinant cells 
capable of expressing the compound, receptor-mediated endocytosis (see, e.g., Wu and Wu, 

30 J. Biol. Chem. 262:4429-4432 (1987)), construction of a nucleic acid as part of a retroviral or 
other vector, etc. Methods of introduction include but are not limited to intradermal, 
intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural, and oral 
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routes. The compounds or compositions may be administered by any convenient route, for 
example by infusion or bolus injection, by absorption through epithelial or mucocutaneous 
linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and may be administered 
together with other biologically active agents. Administration can be systemic or local. In 

5 addition, it may be desirable to introduce the pharmaceutical compounds or compositions of 

the-invention JntoJhexentral jigrvous system by any^i^^^route^ including intraventricular 

and intrathecal injection; intraventricular injection may be facilitated by an intraventricular 
catheter, for example, attached to a reservoir, such as an Ommaya reservoir. Pulmonary 
administration can also be employed, e.g.. by use of an inhaler or nebulizer, and formulation 

1 0 with an aerosolizing agent. 

In a specific embodiment, it may be desirable to administer the pharmaceutical 
compounds or compositions of the invention locally to the area in need of treatment; this may 
be achieved by, for example, and not by way of limitation, local infusion during surgery, 
topical application, e.g., in conjunction with a wound dressing after surgery, by injection, by 

15 means of a catheter, by means of a suppository, or by means of an implant, said implant being 
of a porous, non-porous, or gelatinous material, including membranes, such as sialastic 
membranes, or fibers. Preferably, when administering a protein, including an antibody, of 
the invention, care must be taken to use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a vesicle, 

20 in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et ah, in 
Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler 
(eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 317-327; see 
generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in a 
25 controlled release system. In one embodiment, a pump may be used (see Langer, supra; 
Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 88:507 (1980); . 
Saudek et al., N. Engl. J. Med. 321:574 (1989)). In another embodiment, polymeric 
materials can be used (see Medical Applications of Controlled Release, Langer and Wise 
(eds.), CRC Pres., Boca Raton, Florida (1974); Controlled Drug Bioavailability, Drug 
30 Product Design and Performance, Smolen and Ball (eds.), Wiley, New York (1984); Ranger 
and Peppas, J., Macromol. Sci. Rev. Macromol. Chem. 23:61 (1983); see also Levy et al., 
Science 228:190 (1985); During et al.. Ann. Neurol. 25:351 (1989); Howard et al., 
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J.Neurosurg. 71:105 (1989)). In yet another embodiment, a controlled release system can be 
placed in proximity of the therapeutic target, i.e., the brain, thus requiring only a fraction of 
the systemic dose (see, e.g., Goodson, in Medical Applications of Controlled Release, supra, 
vol. 2, pp. 115-138 (1984)). 
5 Other controlled release systems are discussed in the review by Langer (Science 

24911,527^1 533 (1990))^ 

In a specific embodiment where the compound of the invention is a nucleic acid 
encoding a protein, the nucleic acid can be administered in vivo to promote expression of its 
encoded protein, by constructing it as part of an appropriate nucleic acid expression vector 

10 and administering it so that it becomes intracellular, e.g., by use of a retroviral vector (see 
U.S. Patent No. 4.980,286), or by direct injection, or by use of microparticle bombardment 
(e.g.. a gene gun; Biolistic, Dupont), or coating with lipids or cell-surface receptors or 
transfecting agents, or by administering it in linkage to a homeobox- like peptide which is 
known to enter the nucleus (see e.g., Joliot et ah, Proc. Natl. Acad. Sci. USA 88:1864-1868 

15 (1991)), etc. Alternatively, a nucleic acid can be introduced intracellular^ and incorporated 
within host cell DNA for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such compositions 
comprise a therapeutically effective amount of a compound, and a pharmaceutical^ 
acceptable carrier. In a specific embodiment, the term "pharmaceutically acceptable' 1 means 

20 approved by a regulatory agency of the Federal or a state government or listed in the U.S. 
Pharmacopeia or other generally recognized pharmacopeia for use in animals, and more 
particularly in humans. The term "carrier" refers to a diluent, adjuvant, excipient, or vehicle 
with which the therapeutic is administered. Such pharmaceutical carriers can be sterile 
liquids, such as water and oils, including those of petroleum, animal, vegetable or synthetic 

25 origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a 
preferred carrier when the pharmaceutical composition is administered intravenously. Saline 
solutions and aqueous dextrose and glycerol solutions can also be employed as liquid carriers, 
particularly for injectable solutions. Suitable pharmaceutical excipients include starch, 
glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol 

30 monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene, glycol, water, 
ethanol and the like. The composition, if desired, can also contain minor amounts of wetting 
or emulsifying agents, or pH buffering agents. These compositions can take the form of 
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solutions, suspensions, emulsion, tablets, pills, capsules, powders, sustained-release 
formulations and the like. The composition can be formulated as a suppository, with 
traditional binders and carriers such as triglycerides. Oral formulation can include standard 
carriers such as pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, 
5 sodium saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by E.W. 
Martin. Such compositions will contain a therapeutically effective amount of the compound, 
preferably in purified form, together with a suitable amount of carrier so as to provide the 
form for proper administration to the patient. The formulation should suit the mode of 
10 administration. 

In a preferred embodiment, the composition is formulated in accordance with routine 
procedures as a pharmaceutical composition adapted for intravenous administration to 
human beings. Typically, compositions for intravenous administration are solutions in sterile 
isotonic aqueous buffer. Where necessary, the composition may also include a solubilizing 

15 agent and a local anesthetic such as lignocaine to ease pain at the site of the injection. 
Generally, the ingredients are supplied either separately or mixed together in unit dosage 
form, for example, as a dry lyophilized powder or water free concentrate in a hermetically 
sealed container such as an ampoule or sachette indicating the quantity of active agent. 
Where the composition is to be administered by infusion, it can be dispensed with an 

20 infusion bottle containing sterile pharmaceutical grade water or saline. Where the 
composition is administered by injection, an ampoule of sterile water for injection or saline 
can be provided so that the ingredients may be mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 
Pharmaceutically acceptable salts include those formed with anions such as those derived 

25 from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those formed with 
cations such as those derived from sodium, potassium, ammonium, calcium, ferric 
hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, histidine, procaine, etc. 

The amount of the compound of the invention which will be effective in the 
treatment, inhibition and prevention of a disease or disorder associated with aberrant 

30 expression and/or activity of a polypeptide of the invention can be determined by standard 
clinical techniques. In addition, in vitro assays may optionally be employed to help identify 
optimal dosage ranges. The precise dose to be employed in the formulation will also depend 
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on the route of administration, and the seriousness of the disease or disorder, and should be 
decided according to the judgment of the practitioner and each patient's circumstances. 
Effective doses may be extrapolated from dose-response curves derived from in vitro or 
animal model test systems. 

5 For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 100 

mg/kg_of^the patient's body weight. Preferably, the dosage administered to a patient is 

between 0. 1 mg/kg and 20 mg/kg of the patient's body weight, more preferably 1 mg/kg to 10 
mg/kg of the patient's body weight. Generally, human antibodies have a longer half-life 
within the human body than antibodies from other species due to the immune response to the 

10 foreign polypeptides. Thus, lower dosages of human antibodies and less frequent 
administration is often possible. Further, the dosage and frequency of administration of 
antibodies of the invention may be reduced by enhancing uptake and tissue penetration (e.g., 
into the brain) of the antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or more 

15 containers filled with one or more of the ingredients of the pharmaceutical compositions of 
the invention. Optionally associated with such container(s) can be a notice in the form 
prescribed by a governmental agency regulating the manufacture, use or sale of 
pharmaceuticals or biological products, which notice reflects approval by the agency of 
manufacture, use or sale for human administration. 

20 

Diagnosis and Imaging 

Labeled antibodies, and derivatives and analogs thereof, which specifically bind to a 
polypeptide of interest can be used for diagnostic purposes to detect, diagnose, or monitor 
diseases, disorders, and/or conditions associated with the aberrant expression and/or activity 

25 of a polypeptide of the invention. The invention provides for the detection of aberrant 
expression of a polypeptide of interest, comprising (a) assaying the expression of the 
polypeptide of interest in cells or body fluid of an individual using one or more antibodies 
specific to the polypeptide interest and (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed polypeptide 

30 gene expression level compared to the standard expression level is indicative of aberrant 
expression. 
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The invention provides a diagnostic assay for diagnosing a disorder, comprising (a) 
assaying the expression of the polypeptide of interest in cells or body fluid of an individual 
using one or more antibodies specific to the polypeptide interest and (b) comparing the level 
of gene expression with a standard gene expression level, whereby an increase or decrease in 
5 the assayed polypeptide gene expression level compared to the standard expression level is 
indicative of a particular disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a predispositioiTfor" 
the development of the disease, or may provide a means for detecting the disease prior to the 
appearance of actual clinical symptoms. A more definitive diagnosis of this type may allow 

10 health professionals to employ preventative measures or aggressive treatment earlier thereby 
preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological sample 
using classical immunohistological methods known to those of skill in the art (e.g., see 
Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . Biol. 105:3087- 

15 3096 (1987)). Other antibody-based methods useful for detecting protein gene expression 
include immunoassays, such as the enzyme linked immunosorbent assay (ELISA) and the 
radioimmunoassay (RIA). Suitable antibody assay labels are known in the art and include 
enzyme labels, such as, glucose oxidase; radioisotopes, such as iodine (1251, 1211), carbon 
(14C), sulfur (35S), tritium (3H), indium (1 12In), and technetium (99Tc); luminescent labels, 

20 such as luminol; and fluorescent labels, such as fluorescein and rhodamine, and biotin. 

One aspect of the invention is the detection and diagnosis of a disease or disorder 
associated with aberrant expression of a polypeptide of interest in an animal, preferably a 
mammal and most preferably a human. In one embodiment, diagnosis comprises: a) 
administering (for example, parenterally, subcutaneously, or intraperitoneally) to a subject an 

25 effective amount of a labeled molecule which specifically binds to the polypeptide of 
interest; b) waiting for a time interval following the administering for permitting the labeled 
molecule to preferentially concentrate at sites in the subject where the polypeptide is 
expressed (and for unbound labeled molecule to be cleared to background level); c) 
determining background level; and d) detecting the labeled molecule in the subject, such that 

30 detection of labeled molecule above the background level indicates that the subject has a 
particular disease or disorder associated with aberrant expression of the polypeptide of 
interest. Background. level can be determined by various methods including, comparing the 
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amount of labeled molecule detected to a standard value previously determined for a 
particular system. 

It will be understood in the art that the size of the subject and the imaging system used 
will determine the quantity of imaging moiety needed to produce diagnostic images. In the 

5 case of a radioisotope moiety, for a human subject, the quantity of radioactivity injected will 
normally range from about 5 to 20 millicuries of 99mTc. The labeled antibody or antibody 
fragment will then preferentially accumulate" aflhe* location - of ceils - which'coritain 'the"'" 
specific protein. In vivo tumor imaging is described in S.W, Burchiel et al., 
"Immunopharmacokinetics of Radiolabeled Antibodies and Their Fragments/' (Chapter 13 

10 in Tumor Imaging: The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. 
Rhodes, eds.. Masson Publishing Inc. (1982). 

Depending on several variables, including the type of label used and the mode of 
administration, the time interval following the administration for permitting the labeled 
molecule to preferentially concentrate at sites in the subject and for unbound labeled 

15 molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 6 to 12 hours. 
In another embodiment the time interval following administration is 5 to 20 days or 5 to 10 
days. 

In an embodiment, monitoring of the disease or disorder is carried out by repeating 
the method for diagnosing the disease or disease, for example, one month r after initial 

20 diagnosis, six months after initial diagnosis, one year after initial diagnosis, etc. 

Presence of the labeled molecule can be detected in the patient using methods known 
in the art for in vivo scanning. These methods depend upon the type of label used. Skilled 
artisans will be able to determine the appropriate method for detecting a particular label. 
Methods and devices that may be used in the diagnostic methods of the invention include, but 

25 are not limited to, computed tomography (CT), whole body scan such as position emission 
tomography (PET), magnetic resonance imaging (MR1), and sonography. 

In a specific embodiment, the molecule is labeled with a radioisotope and is detected 
in the patient using a radiation responsive surgical instrument (Thurston et al., U.S. Patent 
No. 5,441,050). In another embodiment, the molecule is labeled with a fluorescent 

30 compound and is detected in the patient using a fluorescence responsive scanning instrument. 
In another embodiment, the molecule is labeled with a positron emitting metal and is detected 
in the patent using positron emission-tomography. In yet another embodiment, the molecule 
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is labeled with a paramagnetic label and is detected in a patient using magnetic resonance 
imaging (MRI). 

Kits 

5 The present invention provides kits that can be used in the above methods. In one 

embodiment, a kit comprises an antibody of the invention, preferably a purified antibody, in 
one or more containers. In a specific embodiment, the kits of the present invention contairTa" 
substantially isolated polypeptide comprising an epitope which is specifically 
immunoreactive with an antibody included in the kit. Preferably, the kits of the present 

10 invention further comprise a control antibody which does not react with the polypeptide of 
interest. In another specific embodiment, the kits of the present invention contain a means 
for detecting the binding of an antibody to a polypeptide of interest (e.g., the antibody may be 
conjugated to a detectable substrate such as a fluorescent compound, an enzymatic substrate, 
a radioactive compound or a luminescent compound, or a second antibody which recognizes 

15 the first antibody may be conjugated to a detectable substrate). 

In another specific embodiment of the present invention, the kit is a diagnostic kit for 
use in screening serum containing antibodies specific against proliferative and/or cancerous 
polynucleotides and polypeptides. Such a kit may include a control antibody that does not 
react with the polypeptide of interest. Such a kit may include a substantially isolated 

20 polypeptide antigen comprising an epitope which is specifically immunoreactive with at least 
one anti-polypeptide antigen antibody. Further, such a kit includes means for detecting the 
binding of said antibody to the antigen (e.g., the antibody may be conjugated to a fluorescent 
compound such as fluorescein or rhodamine which can be detected by flow cytometry). In 
specific embodiments, the kit may include a recombinantly produced or chemically 

25 synthesized polypeptide antigen. The polypeptide antigen of the kit may also be attached to a 
solid support. 

In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may also 
include a non-attached reporter-labeled anti-human antibody. In this embodiment, binding of 
30 the antibody to the polypeptide antigen can be detected by binding of the said reporter- 
labeled antibody. 
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In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The diagnostic kit 
includes a substantially isolated antibody specifically immunoreactive with polypeptide or 
polynucleotide antigens, and means for detecting the binding of the polynucleotide or 
5 polypeptide antigen to the antibody. In one embodiment, the antibody is attached to a solid 
support. In a specific embodiment, the antibody may be a monoclonal antibody. The 
detecting means of the kit may include a second, labeled monoclonaT"antibody7 
Alternatively, or in addition, the detecting means may include a labeled, competing antigen. 
In one diagnostic configuration, test serum is reacted with a solid phase reagent 

10 having a surface-bound antigen obtained by the methods of the present invention. After 
binding with specific antigen antibody to the reagent and removing unbound serum 
components by washing, the reagent is reacted with reporter-labeled anti-human antibody to 
bind reporter to the reagent in proportion to the amount of bound anti-antigen antibody on the 
solid support. The reagent is again washed to remove unbound labeled antibody, and the 

1 5 amount of reporter associated with the reagent is determined. Typically, the reporter is an 
enzyme which is detected by incubating the solid phase in the presence of a suitable 
fluorometric, luminescent or colorimetric substrate (Sigma, St. Louis, MO). 

The solid surface reagent in the above assay is prepared by known techniques for 
attaching protein material to solid support material, such as polymeric beads, dip sticks, 96- 

20 well plate or filter material. These attachment methods generally include non-specific 
adsorption of the protein to the support or covalent attachment of the protein, typically 
through a free amine group, to a chemically reactive group on the solid support, such as an 
activated carboxyl, hydroxy!, or aldehyde group. Alternatively, streptavidin coated plates can 
be used in conjunction with biotinylated antigen(s). 

25 Thus, the invention provides an assay system or kit for carrying out this diagnostic 

method. The kit generally includes a support with surface- bound recombinant antigens, and a 
reporter-labeled anti-human antibody for detecting surface-bound anti-antigen antibody. 

Uses of the Polynucleotides 

30 Each of the polynucleotides identified herein can be used in numerous ways as 

reagents. The following description should be considered exemplary and utilizes known 
techniques. 
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The colon cancer antigen polynucleotides of the present invention are useful for 
chromosome identification. There exists an ongoing need to identify new chromosome 
markers, since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each sequence is specifically targeted to and can 
5 hybridize with a particular location on an individual human chromosome, thus each 
polynucleotide of the present invention can routinely be used as a chromosome marker using 
techniques known in the art. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably at least 15 bp (e.g., 15-25 bp) from the sequences shown in SEQ ID NO:X, or the 
10 complement thereto. Primers can optionally be selected using computer analysis so that 
primers do not span more than one predicted exon in the genomic DNA. These primers are 
then used for PCR screening of somatic cell hybrids containing individual human 
chromosomes. Only those hybrids containing the human gene corresponding to SEQ ID 
NO:X will yield an amplified fragment. 
15 Similarly, somatic hybrids provide a rapid method of PCR mapping the 

polynucleotides to particular chromosomes. Three or more clones can be assigned per day 
using a single thermal cycler. Moreover, sublocalization of the polynucleotides can be 
achieved with panels of specific chromosome fragments. Other gene mapping strategies that 
can be used include in situ hybridization, prescreening with labeled flow-sorted 
20 chromosomes, preselection by hybridization to construct chromosome specific-cDNA 
libraries, and computer mapping techniques (See, e.g., Shuler, Trends Biotechnol 16:456-459 
(1998) which is hereby incorporated by reference in its entirety). 

Precise chromosomal location of the polynucleotides can also be achieved using 
fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. This 
25 technique uses polynucleotides as short as 500 or 600 bases; however, polynucleotides 2,000- 
4,000 bp are preferred. For a review of this technique, see Verma et al., "Human 
Chromosomes: a Manual of Basic Techniques," Pergamon Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to mark a 
single chromosome or a single site on that chromosome) or in panels (for marking multiple 
30 sites and/or multiple chromosomes). 
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Thus, the present invention also provides a method for chromosomal localization 
which involves (a) preparing PCR primers from the polynucleotide sequences in Table 3 and 
SEQ ID NO:X and (b) screening somatic cell hybrids containing individual chromosomes. 

The polynucleotides of the present invention would likewise be useful for radiation 
5 hybrid mapping, HAPPY mapping, and long range restriction mapping. For a review of these 
jechmques_ and others known in the art, see, e.g. Dean "Genome Mapping: A Practical 
Approach/' IRL Press at Oxford University Press, London (1997); Aydin. J. Mol. Med. 
77:691-694 (1999); Hacia et al., Mot. Psychiatry 3:483-492 (1998); Herrick et ah, 
Chromosome Res. 7:409-423 (1999); Hamilton et al., Methods Cell Biol. 62:265-280 (2000); 
10 and/or Ott, J. Hered. 90:68-70 (1999) each of which is hereby incorporated by reference in its 
entirety. 

Once a polynucleotide has been mapped to a precise chromosomal location, the 
physical position of the polynucleotide can be used in linkage analysis. Linkage analysis 
establishes coinheritance between a chromosomal location and presentation of a particular 

15 disease. (Disease mapping data are found, for example, in V. McKusick, Mendelian 
Inheritance in Man (available on line through Johns Hopkins University Welch Medical 
Library).) Assuming 1 megabase mapping resolution and one gene per 20 kb, a cDNA 
precisely localized to a chromosomal region associated with the disease could be one of 50- 
500 potential causative genes. 

20 Thus, once coinheritance is established, differences in a polynucleotide of the 

invention and the corresponding gene between affected and unaffected individuals can be 
examined. First, visible structural alterations in the chromosomes, such as deletions or 
translocations, are examined in chromosome spreads or by PCR. If no structural alterations 
exist, the presence of point mutations are ascertained. Mutations observed in some or all 

25 affected individuals, but not in normal individuals, indicates that the mutation may cause the 
disease. However, complete sequencing of the polypeptide and the corresponding gene from 
several normal individuals is required to distinguish the mutation from a polymorphism. If a 
new polymorphism is identified, this polymorphic polypeptide can be used for further linkage 
analysis. 

30 Furthermore, increased or decreased expression of the gene in affected individuals as 

compared to unaffected individuals can be assessed using the polynucleotides of the 
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invention. Any of these alterations (altered expression, chromosomal rearrangement, or 
mutation) can be used as a diagnostic or prognostic marker. 

Thus, the invention provides a method of detecting increased or decreased expression 
levels of the colon cancer polynucleotides in affected individuals as compared to unaffected 
5 individuals using polynucleotides of the present invention and techniques known in the art, 
including but not limited to the method described in Example 11. Any of these alterations 
(altered expression, chromosomal rearrangement, or mutation) can be usecfas a"diagnbstic~or 
prognostic marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis of a 

10 colon related disorder, including colon cancer, involving measuring the expression level of 
colon cancer polynucleotides in colon tissue or other cells or body fluid from an individual 
and comparing the measured gene expression level with a standard colon cancer 
polynucleotide expression level, whereby an increase or decrease in the gene expression level 
compared to the standard is indicative of a colon related disorder. 

15 In still another embodiment, the invention includes a kit for analyzing samples for the 

presence of proliferative and/or cancerous polynucleotides derived from a test subject. In a 
general embodiment, the kit includes at least one polynucleotide probe containing a 
nucleotide sequence that will specifically hybridize with a polynucleotide of the invention 
and a suitable container. In a specific embodiment, the kit includes two polynucleotide probes 

20 defining an internal region of the polynucleotide of the invention, where each probe has one 
strand containing a 3rmer-end internal to the region. In a further embodiment, the probes 
may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a colon related disorder, including, for example, diagnosis of a 
tumor, has already been made according to conventional methods, the present invention is 

25 useful as a prognostic indicator, whereby patients exhibiting enhanced or depressed colon 
cancer polynucleotide expression will experience a worse clinical outcome relative to patients 
expressing the gene at a level nearer the standard level. 

By "measuring the expression level of colon cancer polynucleotides" is intended 
qualitatively or quantitatively measuring or estimating the level of the colon cancer 

30 polypeptide or the level of the mRNA encoding the colon cancer polypeptide in a first 
biological sample either directly (e.g., by determining or estimating absolute protein level or 
mRNA level) or relatively (e.g., by comparing to the colon cancer polypeptide level or 
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mRNA level in a second biological sample). Preferably, the colon cancer polypeptide level 
or mRNA level in the first biological sample is measured or estimated and compared to a 
standard colon cancer polypeptide level or mRNA level, the standard being taken from a 
second biological sample obtained from an individual not having the colon related disorder or 
5 being determined by averaging levels from a population of individuals not having a colon 
related disorder. As will be appreciated in the art, once a standard colon cancer polypeptide 
level or mRNA level is known, it can be used repeatedly as a standard for comparison. 

By "biological sample" is intended any biological sample obtained from an individual, 
body fluid, cell line, tissue culture, or other source which contains colon cancer polypeptide 

10 or the corresponding mRNA. As indicated, biological samples include body fluids (such as 
lymph, sera, plasma, urine, bile, synovial fluid and spinal fluid) which contain the colon 
cancer polypeptide, colon tissue, and other tissue sources found to express the colon cancer 
polypeptide. Methods for obtaining tissue biopsies and body fluids from mammals are well 
known in the art. Where the biological sample is to include mRNA, a tissue biopsy is the 

15 preferred source. 

The method(s) provided above may preferrably be applied in a diagnostic method 
and/or kits in which polynucleotides and/or polypeptides of the invention are attached to a 
solid support. In one exemplary method, the support may be a "gene chip" or a "biological 
chip" as described in US Patents 5,837,832, 5,874,219, and 5,856,174. Further, such a gene 

20 chip with colon cancer polynucleotides attached may be used to identify polymorphisms 
between the colon cancer polynucleotide sequences, with polynucleotides isolated from a test 
subject. The knowledge of such polymorphisms (i.e. their location, as well as, their 
existence) would be beneficial in identifying disease loci for many disorders, such as for 
example, in neural disorders, immune system disorders, muscular disorders, reproductive 

25 disorders, gastrointestinal disorders, pulmonary disorders, cardiovascular disorders, renal 
disorders, proliferative disorders, and/or cancerous diseases and conditions, though most 
preferably in colon related proliferative, and/or cancerous diseases and conditions. Such a 
method is described in US Patents 5,858,659 and 5,856,104. The US Patents referenced 
supra are hereby incorporated by reference in their entirety herein. 

30 The present invention encompasses colon cancer polynucleotides that are chemically 

synthesized, or reproduced as peptide nucleic acids (PNA), or according to other methods 
known in the art. The use of PNAs would serve as the preferred form if the polynucleotides 
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of the invention are incorporated onto a solid support, or gene chip. For the purposes of the 
present invention, a peptide nucleic acid (PNA) is a polyamide type of DNA analog and the 
monomeric units for adenine, guanine, thymine and cytosine are available commercially 
(Perceptive Biosystems). Certain components of DNA, such as phosphorus, phosphorus 
5 oxides, or deoxyribose derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, 
M. Egholm, R. H. Berg and 0. Buchardt, Science 254, 1497 (1991); and M. Egholm. 0. 
Buchardt, L.Christensen, C. Behrens, S. M. Freier,~D. ^Driven R.'HTBerg, S. TCKfrn; B7 
Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and tightly to 
complementary DNA strands and are not degraded by nucleases. In fact, PNA binds more 

10 strongly to DNA than DNA itself does. This is probably because there is no electrostatic 
repulsion between the two strands, and also the polyamide backbone is more flexible. 
Because of this. PNA/DNA duplexes bind under a wider range of stringency conditions than 
DNA/DNA duplexes, making it easier to perform multiplex hybridization. Smaller probes 
can be used than with DNA due to the strong binding. In addition, it is more likely that single 

15 base mismatches can be determined with PNA/DNA hybridization because a single mismatch 
in a PNA/DNA 15-mer lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the 
DNA/DNA 15-mer duplex. Also, the absence of charge groups in PNA means that 
hybridization can be done at low ionic strengths and reduce possible interference by salt 
during the analysis. 

20 The present invention have uses which include, but are not limited to, detecting 

cancer in mammals. In particular the invention is useful during diagnosis of pathological cell 
proliferative neoplasias which include, but are not limited to: acute myelogenous leukemias 
including acute monocytic leukemia, acute myeloblasts leukemia, acute promyelocytic 
leukemia, acute myelomonocytic leukemia, acute ery thro leukemia, acute megakaryocyte 

25 leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous leukemias 
including chronic myelomonocytic leukemia, chronic granulocytic leukemia, etc. Preferred 
mammals include monkeys, apes, cats, dogs, cows, pigs, horses, rabbits and humans. 
Particularly preferred are humans. 

Pathological cell proliferative disorders are often associated with inappropriate 

30 activation of proto-oncogenes. (Gelmann, E. P. et al., 'The Etiology of Acute Leukemia: 
Molecular Genetics and Viral Oncology," in Neoplastic Diseases of the Blood, Vol 1 M 
Wiernik, P. H. et al. eds., 161-182 (1985)). Neoplasias are now believed to result from the 
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qualitative alteration of a normal cellular gene product, or from the quantitative modification 
of gene expression by insertion into the chromosome of a viral sequence, by chromosomal 
translocation of a gene to a more actively transcribed region, or by some other mechanism. 
(Gelmann et al., supra) It is likely that mutated or altered expression of specific genes is 
5 involved in the pathogenesis of some leukemias. among other tissues and cell types. 

(GeJmann_et_aK, supra)_ Indeed, the human counterparts of the oncogenes involved in some 

animal neoplasias have been amplified or translocated in some cases of human leukemia and 
carcinoma. (Gelmann et al., supra) 

For example, c-myc expression is highly amplified in the non-Iymphocytic leukemia 

10 cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the level of 
c-myc is found to be downregulated. (International Publication Number WO 91/15580). 
However, it has been shown that exposure of HL-60 cells to a DNA construct that is 
complementary to the 5' end of c-myc or c-myb blocks translation of the corresponding 
mRNAs which downregulates expression of the c-myc or c-myb proteins and causes arrest of 

15 cell proliferation and differentiation of the treated cells. (International Publication Number 
WO 91/15580; Wickstrom et al., Proc. Natl. Acad. Sci. 85:1028 (1988); Anfossi et al., Proc. 
Natl. Acad. Sci. 86:3379 (1989)). However, the skilled artisan would appreciate the present 
invention's usefulness is not limited to treatment of proliferative disorders of hematopoietic 
cells and tissues, in light of the numerous cells and cell types of varying origins which are 

20 known to exhibit proliferative phenotypes. 

In addition to the foregoing, a colon cancer antigen polynucleotide can be used to 
control gene expression through triple helix formation or through antisense DNA or RNA. 
Antisense techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 
"Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, 

25 FL (1988). Triple helix formation is discussed in, for instance Lee et al., Nucleic Acids 
Research 6: 3073 (1979); Cooney et al., Science 241: 456 (1988); and Dervan et al. Science 
251: 1360 (1991). Both methods rely on binding of the polynucleotide to a complementary 
DNA or RNA. For these techniques, preferred polynucleotides are usually oligonucleotides 
20 to 40 bases in length and complementary to either the region of the gene involved in 

30 transcription (triple helix - see Lee et al, Nucl. Acids Res. 6:3073 (1979); Cooney et al. 
Science 241:456 (1988); and Dervan et al. Science 251:1360 (1991) ) or to the mRNA itself 
(antisense - Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 
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Inhibitors of Gene Expression, CRC Press, Boca Raton. FL (1988).) Triple helix formation 
optimally results in a shut-off of RNA transcription from DNA, while antisense RNA 
hybridization blocks translation of an mRNA molecule into polypeptide. The oligonucleotide 
described above can also be delivered to cells such that the antisense RNA or DNA may be 
5 expressed in vivo to inhibit production of polypeptide of the present invention antigens. Both 

tecl^igue^aj^^fective^in model systems, and the information disclosed herein can be used 

to design antisense or triple helix polynucleotides in an effort to treat disease, and in 
particular, for the treatment of proliferative diseases and/or conditions. 

Polynucleotides of the present invention are also useful in gene therapy. One goal of 

10 gene therapy is to insert a normal gene into an organism having a defective gene, in an effort 
to correct the genetic defect. The polynucleotides disclosed in the present invention offer a 
means of targeting such genetic defects in a highly accurate manner. Another goal is to insert 
a new gene that was not present in the host genome, thereby producing a new trait in the host 
cell. 

15 The polynucleotides are also useful for identifying individuals from minute biological 

samples. The United States military, for example, is considering the use of restriction 
fragment length polymorphism (RFLP) for identification of its personnel. In this technique, 
an individual's genomic DNA is digested with one or more restriction enzymes, and probed 
on a Southern blot to yield unique bands for identifying personnel. This method does not 

20 suffer from the current limitations of "Dog Tags" which can be lost, switched, or stolen, 
making positive identification difficult. The polynucleotides of the present invention can be 
used as additional DNA markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative to 
RFLP, by determining the actual base-by-base DNA sequence of selected portions of an 

25 individual's genome. These sequences can be used to prepare PCR primers for amplifying 
and isolating such selected DNA, which can then be sequenced. Using this technique, 
individuals can be identified because each individual will have a unique set of DNA 
sequences. Once an unique ID database is established for an individual, positive 
identification of that individual, living or dead, can be made from extremely small tissue 

30 samples. 

Forensic biology also benefits from using DNA-based identification techniques as 
disclosed herein. DNA sequences taken from very small biological samples such as tissues, 
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e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, synovial fluid, amniotic fluid, 
breast milk, lymph, pulmonary sputum or surfactant, urine, fecal matter, etc., can be 
amplified using PGR. In one prior art technique, gene sequences amplified from 
polymorphic loci, such as DQa class II HLA gene, are used in forensic biology to identify 
5 individuals. (Erlich, H., PCR Technology, Freeman and Co. (1992).) Once these specific 

_ polymorphic, loci are amplified, ^hey are digested with one or more restriction enzymes, 

yielding an identifying set of bands on a Southern blot probed with DNA corresponding to 
the DQa class II HLA gene. Similarly, polynucleotides of the present invention can be used 
as polymorphic markers for forensic purposes. 
10 There is also a need for reagents capable of identifying the source of a particular 

tissue. Such need arises, for example, in forensics when presented with tissue of unknown 
origin. Appropriate reagents can comprise, for example, DNA probes or primers specific to 
colon or colon cancer polynucleotides prepared from the sequences of the present invention. 
Panels of such reagents can identify tissue by species and/or by organ type. In a similar 

1 5 fashion, these reagents can be used to screen tissue cultures for contamination. 

The polynucleotides of the present invention are also useful as hybridization probes 
for differential identification of the tissue(s) or cell type(s) present in a biological sample. 
Similarly, polypeptides and antibodies directed to polypeptides of the present invention are 
usefiil to provide immunological probes for differential identification of the tissue(s) (e.g., 

20 immunohistochemistry assays) or cell type(s) (e.g., immunocytochemistry assays). In 
addition, for a number of disorders of the above tissues or cells, significantly higher or lower 
levels of gene expression of the polynucleotides/polypeptides of the present invention may be 
detected in certain tissues (e.g., tissues expressing polypeptides and/or polynucleotides of the 
present invention, colon and colon cancer tissues and/or cancerous and/or wounded tissues) 

25 or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) taken from an 
individual having such a disorder, relative to a "standard" gene expression level, i.e., the 
expression level in healthy tissue from an individual not having the disorder. 

Thus, the invention provides a diagnostic method of a disorder, which involves: (a) 
assaying gene expression level in cells or body fluid of an individual; (b) comparing the gene 

30 expression level with a standard gene expression level, whereby an increase or decrease in 
the assayed gene expression level compared to the standard expression level is indicative of a 
disorder. 
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In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences in the 
process of discovering novel polynucleotides, for selecting and making oligomers for 
5 attachment to a "gene chip" or other support, to raise anti-DNA antibodies using DNA 
imn^unizajio^ as an antigen to elicit an immune response. 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
10 following description should be considered exemplary and utilizes known techniques. 

Polypeptides and antibodies directed to polypeptides of the present invention are 
useful to provide immunological probes for differential identification of the tissue(s) (e.g., 
immunohistochemistry assays such as, for example, ABC immunoperoxidase (Hsu et al., J. 
Histochem. Cytochem. 29:577-580 (1981)) or cell type(s) (e.g., immunocytochemistry 
15 assays). 

Antibodies can be used to assay levels of polypeptides encoded by polynucleotides of 
the invention in a biological sample using classical immunohistological methods known to 
those of skill in the art (e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, 
et al., J. Cell. Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for 

20 detecting protein gene expression include immunoassays, such as the enzyme linked 
immunosorbent assay (ELISA) and the radioimmunoassay (R1A). Suitable antibody assay 
labels are known in the art and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine ( 131 I, ,25 I, ,23 I, ,2l I), carbon ( l4 C), sulfur ( 35 S), tritium ( 3 H), 
indium ( ,15m In, n3m In, 112 In, ,ll In), and technetium ( 99 Tc, 99m Tc), thallium ( 20, Ti), gallium 

25 ( 68 Ga, 67 Ga), palladium ( 103 Pd), molybdenum ( 99 Mo), xenon ( ,33 Xe), fluorine ( 18 F), 153 Sm, 
177 Lu, ,59 Gd, ,49 Pm, ,40 La, ,75 Yb, ,66 Ho, 90 Y, 47 Sc, 186 Re, ,88 Re, ,42 Pr, ,05 Rh, 97 Ru; 
luminescent labels, such as luminol; and fluorescent labels, such as fluorescein and 
rhodamine, and biotin. 

In addition to assaying levels of polypeptide of the present invention in a biological 

30 sample, proteins can also be detected in vivo by imaging. Antibody labels or markers for in 
vivo imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which emit 
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detectable radiation but are not overtly harmful to the subject. Suitable markers for NMR and 
ESR include those with a detectable characteristic spin, such as deuterium, which may be 
incorporated into the antibody by labeling of nutrients for the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with an 
5 appropriate detectable imaging moiety, such as a radioisotope (for example, 131 1, n: In, 99m Tc, 

ft l 25 Ll :: l. l2 ll),, j^l^l u g^sulfiir ( 3? S), tritium (^Xir^umJ^'In, ll3m In, ,12 ln, m In), 

and technetium ( 99 Tc, 99m Tc), thallium ( 30, Ti), gallium ( 68 Ga ? 67 Ga), palladium ( l03 Pd)7 
molybdenum ( 99 Mo), xenon ( 133 Xe), fluorine ("F, 153 Sm, ,77 Lu, ,59 Gd, ,49 Pm, ,40 La, l75 Yb, 
,66 Ho, W Y. 47 Sc, 186 Re, ,88 Re, ,42 Pr, 105 Rh, 97 Ru), a radio-opaque substance, or a material 

10 detectable by nuclear magnetic resonance, is introduced (for example, parenterally, 
subcutaneously or intraperitoneally) into the mammal to be examined for immune system 
disorder. It will be understood in the art that the size of the subject and the imaging system 
used will determine the quantity of imaging moiety needed to produce diagnostic images. In 
the case of a radioisotope moiety, for a human subject, the quantity of radioactivity injected 

15 will normally range from about 5 to 20 millicuries of 99m Tc. The labeled antibody or 
antibody fragment will then preferentially accumulate at the location of cells which express 
the polypeptide encoded by a polynucleotide of the invention. In vivo tumor imaging is 
described in S.W. Burchiel et al., "Immunopharmacokinetics of Radiolabeled Antibodies and 
Their Fragments" (Chapter 13 in Tumor Imaging: The Radiochemical Detection of Cancer, 

20 S.W. Burchiel and B. A. Rhodes, eds., Masson Publishing Inc. (1982)). 

In one embodiment, the invention provides a method for the specific delivery of 
compositions of the invention to cells by administering polypeptides of the invention (e.g., 
polypeptides encoded by polynucleotides of the invention and/or antibodies) that are 
associated with heterologous polypeptides or nucleic acids. In one example, the invention 

25 provides a method for delivering a therapeutic protein into the targeted cell. In another 
example, the invention provides a method for delivering a single stranded nucleic acid (e.g., 
antisense or ribozymes) or double stranded nucleic acid (e.g., DNA that can integrate into the 
cell's genome or replicate episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific destruction 

30 of cells (e.g.. the destruction of tumor cells) by administering polypeptides of the invention in 
association with toxins or cytotoxic prodrugs. 
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By "toxin" is meant one or more compounds that bind and activate endogenous 
cytotoxic effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell that 
under defined conditions cause the cell's death. Toxins that may be used according to the 

5 methods of the invention include, but are not limited to. radioisotopes known in the art, 

compounds. such a_s,_ for example, , antibodies (or complement fixing containing portions 

thereof) that bind an inherent or induced endogenous cytotoxic effector system, thymidine 
kinase, endonuclease, RNAse, alpha toxin, ricin, abrin, Pseudomonas exotoxin A. diphtheria 
toxin, saporin, momordin, gelonin, pokeweed antiviral protein, alpha-sarcin and cholera 

10 toxin. "Toxin" also includes a cytostatic or cytocidal agent, a therapeutic agent or a 
radioactive metal ion, e.g., alpha-emitters such as, for example, ~ l3 Bi, or other radioisotopes 
such as. for example, ,,,3 Pd, ,33 Xe, l3, l ? 68 Ge, 57 Co, 65 Zn. * 5 Sr, 32 P, 35 S, W Y, 153 Sm ? ,53 Gd, 
169 Yb, 5l Cr, 54 Mn, 75 Se, ,13 Sn, 9(, Yttrium, ,17 Tin, i86 Rhenium, l66 Holmium, and ,8s Rhenium; 
luminescent labels, such as luminol; and fluorescent labels, such as fluorescein and 

1 5 rhodamine. and biotin. 

Techniques known in the art may be applied to label polypeptides of the invention 
(including antibodies). Such techniques include, but are not limited to, the use of 
Afunctional conjugating agents (see e.g., U.S. Patent Nos. 5,756,065; 5,714,631; 5,696,239; 
5,652,361; 5,505,931; 5,489,425; 5,435,990; 5,428,139; 5,342,604; 5,274,119; 4,994,560; 

20 and 5,808,003; the contents of each of which are hereby incorporated by reference in its 
entirety). 

Thus, the invention provides a diagnostic method of a disorder, which involves (a) 
assaying the expression level of a colon cancer polypeptide of the present invention in cells 
or body fluid of an individual, or more preferrably, assaying the expression level of a colon 

25 cancer polypeptide of the present invention in colon cells or sera of an individual; and (b) 
comparing the assayed polypeptide expression level with a standard polypeptide expression 
level, whereby an increase or decrease in the assayed polypeptide expression level compared 
to the standard expression level is indicative of a disorder. With respect to cancer, the 
presence of a relatively high amount of transcript in biopsied tissue from an individual may 

30 indicate a predisposition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual clinical symptoms. A more definitive 
diagnosis of this type may allow health professionals to employ preventative measures or 
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aggressive treatment earlier thereby preventing the development or further progression of the 
cancer. 

Moreover, colon cancer antigen polypeptides of the present invention can be used to 
treat or prevent diseases or conditions such as, for example, neural disorders, immune system 

5 disorders, muscular disorders, reproductive disorders, gastrointestinal disorders, pulmonary 
didders, cardiovascular d isorde rs, renal disorders, prolifera tive diso rders, and/or c ancerou s 
diseases and conditions, preferably proliferative disorders of the colon, and/or cancerous 
disease and conditions. For example, patients can be administered a polypeptide of the 
present invent.on in an effort to replace absent or decreased levels of the polypeptide (e.g., 

10 ' insulin), to supplement absent or decreased levels of a different polypeptide (e.g., hemoglobin 
S for hemoglobin B, SOD, catalase, DNA repair proteins), to inhibit the activity of a 
polypeptide (e.g., an oncogene or tumor supressor), to activate the activity of a polypeptide 
(e.g., by binding to a receptor), to reduce the activity of a membrane bound receptor by 
competing with it for free ligand (e.g., soluble TNF receptors used in reducing inflammation), 

15 or to bring about a desired response (e.g., blood vessel growth inhibition, enhancement of the 
immune response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can also be 
used to treat disease (as described supra, and elsewhere herein). For example, administration 
of an antibody directed to a polypeptide of the present invention can bind, and/or neutralize 

20 the polypeptide, and/or reduce overproduction of the polypeptide. Similarly, administration 
of an antibody can activate the polypeptide, such as by binding to a polypeptide bound to a 
membrane (receptor). 

At the very least, the polypeptides of the present invention can be used as molecular 
weight markers on SDS-PAGE gels or on molecular sieve gel filtration columns using 
25 methods well known to those of skill in the art. Polypeptides can also be used to raise 
antibodies, which in turn are used to measure protein expression from a recombinant cell, as a 
way of assessing transformation of the host cell. Moreover, the polypeptides of the present 
invention can be used to test the following biological activities. 
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Gene Therapy Methods 

Another aspect of the present invention is to gene therapy methods for treating or 
preventing disorders, diseases and conditions. The gene therapy methods relate to the 
introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) sequences into an 

5 animal to achieve expression of the polypeptide of the present invention. This method 
requires a poJynucleotide_which codes for a polypeptide of the present invention operatively 
linked to a promoter and any other genetic elements necessary for the expression of the 
polypeptide by the target tissue. Such gene therapy and delivery techniques are known in the 
art, see, for example, WO90/1 1092, which is herein incorporated by reference. 

10 Thus, for example, cells from a patient may be engineered with a polynucleotide 

(DNA or RNA) comprising a promoter operably linked to a polynucleotide of the present 
invention ex vivo, with the engineered cells then being provided to a patient to be treated 
with the polypeptide of the present invention. Such methods are well-known in the art. For 
example, see Belldegrun, A., et ah, J. Natl. Cancer Inst. 85: 207-216 (1993); Ferrantini, M. et 

15 al., Cancer Research 53: 1 107-1 1 12 (1993); Ferrantini, M. et al, J. Immunology 153: 4604- 
4615 (1994); Kaido, T., et al., Int. J. Cancer 60: 221-229 (1995); Ogura, H., et al.. Cancer 
Research 50: 5102-5106 (1990); Santodonato, L., et al., Human Gene Therapy 7:1-10 (1996); 
Santodonato, L., et al., Gene Therapy 4:1246-1255 (1997); and Zhang, J.-F. et al., Cancer 
Gene Therapy 3: 31-38 (1996)), which are herein incorporated by reference. In one 

20 embodiment, the cells which are engineered are arterial cells. The arterial cells may be 
reintroduced into the patient through direct injection to the artery, the tissues surrounding the 
artery, or through catheter injection. 

As discussed in more detail below, the polynucleotide constructs can be delivered by 
any method that delivers injectable materials to the cells of an animal, such as, injection into 

25 the interstitial space of tissues (heart, muscle, skin, lung, liver, and the like). The 
polynucleotide constructs may be delivered in a pharmaceutical^ acceptable liquid or 
aqueous carrier. 

In one embodiment, the polynucleotide of the present invention is delivered as a 
naked polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 
30 that are free from any delivery vehicle that acts to assist, promote or facilitate entry into the 
cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
precipitating agents and the like. However, the polynucleotide of the present invention can 
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also be delivered in liposome formulations and lipofectin formulations and the like can be 
prepared by methods well known to those skilled in the art. Such methods are described, for 
example, in U.S. Patent Nos. 5,593.972. 5,589,466. and 5,580,859, which are herein 
incorporated by reference. 
5 The polynucleotide vector constructs used in the gene therapy method are preferably 

constructs that will not integrate into the host genome nor will they contain sequences that 
allow for replication. Appropriate vectors include pWLNEO, pSV2CAT, pOG44, pXTl and 
pSG available from Stratagene; pSVK3, pBPV, pMSG and pSVL available from Pharmacia; 
and pEFl/V5, pcDNA3.1, and pRc/CMV2 available from Invitrogen. Other suitable vectors 

1 0 will be readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving the 
expression of the polynucleotide sequence. Suitable promoters include adenoviral promoters, 
such as the adenoviral major late promoter; or heterologous promoters, such as the 
cytomegalovirus (CMV) promoter; the respiratory syncytial virus (RSV) promoter; inducible 

15 promoters, such as the MMT promoter, the metallothionein promoter; heat shock promoters; 
the albumin promoter; the ApoAI promoter; human globin promoters; viral thymidine kinase 
promoters, such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b- 
actin promoter; and human growth hormone promoters. The promoter also may be the native 
promoter for the polynucleotide of the present invention. 

20 Unlike other gene therapy techniques, one major advantage of introducing naked 

nucleic acid sequences into target cells is the transitory nature of the polynucleotide synthesis 
in the cells. Studies have shown that non-replicating DNA sequences can be introduced into 
cells to provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of tissues within 

25 the an animal, including of muscle, skin, brain, lung, liver, spleen, bone marrow, thymus, 
heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, stomach, intestine, testis, 
ovary, uterus, rectum, nervous system, eye, gland, and connective tissue. Interstitial space of 
the tissues comprises the intercellular, fluid, mucopolysaccharide matrix among the reticular 
fibers of organ tissues, elastic fibers in the walls of vessels or chambers, collagen fibers of 

30 fibrous tissues, or that same matrix within connective tissue ensheathing muscle cells or in the 
lacunae of bone. It is similarly the space occupied by the plasma of the circulation and the 
lymph fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 



WO 00/55351 



PCT/US00/05883 




preferred for the reasons discussed below. They may be conveniently delivered by injection 
into the tissues comprising these cells. They are preferably delivered to and expressed in 
persistent, non-dividing cells which are differentiated, although delivery and expression may 
be achieved in non-differentiated or less completely differentiated cells, such as, for example, 
5 stem cells of blood or skin fibroblasts. In vivo muscle cells are particularly competent in their 

ability to take up and express polynucleotides. 

For the naked nucleic acid sequence injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 mg/kg body weight to about 50 mg/kg body 
weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 mg/kg and more 
10 preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as the artisan of ordinary skill 
will appreciate, this dosage will vary according to the tissue site of injection. The appropriate 
and effective dosage of nucleic acid sequence can readily be determined by those of ordinary 
skill in the art and may depend on the condition being treated and the route of administration. 
The preferred route of administration is by the parenteral route of injection into the 
15 interstitial space of tissues. However, other parenteral routes may also be used, such as, 
inhalation of an aerosol formulation particularly for delivery to lungs or bronchial tissues, 
throat or mucous membranes of the nose. In addition, naked DNA constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The naked polynucleotides are delivered by any method known in the art, including, 
20 but not limited to, direct needle injection at the delivery site, intravenous injection, topical 
administration, catheter infusion, and so-called "gene guns". These delivery methods are 
known in the art. 

The constructs may also be delivered with delivery vehicles such as viral sequences, 
viral particles, liposome formulations, lipofectin, precipitating agents, etc. Such methods of 

25 delivery are known in the art. 

In certain embodiments, the polynucleotide constructs are complexed in a liposome 
preparation. Liposomal preparations for use in the instant invention include cationic 
(positively charged), anionic (negatively charged) and neutral preparations. However, 
cationic liposomes are particularly preferred because a tight charge complex can be formed 

30 between the cationic liposome and the polyanionic nucleic acid. Cationic liposomes have 
been shown to mediate intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. 
Acad. Sci. USA (1987) 84:7413-7416, which is herein incorporated by reference); mRNA 
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(Malone et al., Proc. Natl. Acad. Sci. USA (1989) 86:6077-6081, which is herein 
incorporated by reference); and purified transcription factors (Debs et al., J. Biol. Chem. 
(1990) 265:10189-10192, which is herein incorporated by reference), in functional form. 

Cationic liposomes are readily available. For example, 
5 N[l-2.3-dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are particularly 
useful and are available under the trademark Lipofectin, from GIBCO BRL, Grand Island, 
NTY" "(See, also. "Feigner et af . ProcT Natl" AcacirSci. USA ( 1987) 84:74 1 3-74 T6, whichTs* 
herein incorporated by reference). Other commercially available liposomes include 
transfectace (DDAB/DOPE) and DOTAP/DOPE (Boehringer). 

10 Other cationic liposomes can be prepared from readily available materials using 

techniques well known in the art. See, e.g. PCT Publication No. WO 90/11092 (which is 
herein incorporated by reference) for a description of the synthesis of DOTAP (1,2- 
bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation of DOTMA liposomes 
is explained in the literature, see, e.g., P. Feigner et al., Proc. Natl. Acad. Sci. USA 

15 84:7413-7417, which is herein incorporated by reference. Similar methods can be used to 
prepare liposomes from other cationic lipid materials. 

Similarly, anionic and neutral liposomes are readily available, such as from Avanti 
Polar Lipids (Birmingham. Ala.), or can be easily prepared using readily available materials. 
Such materials include phosphatidyl, choline, cholesterol, phosphatidyl ethanolamine, 

20 dioleoylphosphatidyl choline (DOPC), dioleoylphosphatidyl glycerol (DOPG), 
dioleoylphoshatidyl ethanolamine (DOPE), among others. These materials can also be mixed 
with the DOTMA and DOTAP starting materials in appropriate ratios. Methods for making 
liposomes using these materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 

25 dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine (DOPE) can 
be used in various combinations to make conventional liposomes, with or without the 
addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be prepared by drying 
50 mg each of DOPG and DOPC under a stream of nitrogen gas into a sonication vial. The 
sample is placed under a vacuum pump overnight and is hydrated the following day with 

30 deionized water. The sample is then sonicated for 2 hours in a capped vial, using a Heat 
Systems model 350 sonicator equipped with an inverted cup (bath type) probe at the 
maximum setting while the bath is circulated at 15EC. Alternatively, negatively charged 
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vesicles can be prepared without sonication to produce multilamellar vesicles or by extrusion 
through nucleopore membranes to produce unilamellar vesicles of discrete size. Other 
methods are known and available to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 
5 vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. The 
various liposome-nucleic acid complexes are prepared using methods well known in the art. 
~ See,~e.g~ Straubinger ef al. 'Methods 6f"Immuriology"("1983),"10 1T5 12-527; which is'herein 
incorporated by reference. For example, MLVs containing nucleic acid can be prepared by 
depositing a thin film of phospholipid on the walls of a glass tube and subsequently hydrating 

10 with a solution of the material to be encapsulated. SUVs are prepared by extended sonication 
of MLVs to produce a homogeneous population of unilamellar liposomes. The material to be 
entrapped is added to a suspension of preformed MLVs and then sonicated. When using 
liposomes containing cationic lipids, the dried lipid film is resuspended in an appropriate 
solution such as sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, 

15 sonicated, and then the preformed liposomes are mixed directly with the DNA. The liposome 
and DNA form a very stable complex due to binding of the positively charged liposomes to 
the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are prepared by a 
number of methods, well known in the art. Commonly used methods include Ca 2+ -EDTA 
chelation (Papahadjopoulos et ah, Biochim. Biophys. Acta (1975) 394:483; Wilson et al., 

20 Cell (1979) 17:77); ether injection (Deamen D. and Bangham, A., Biochim. Biophys. Acta 
(1976) 443:629; Ostro et aL, Biochem. Biophys. Res. Commun. (1977) 76:836; Fraley et al., 
Proc. Natl. Acad. Sci. USA (1979) 76:3348); detergent dialysis (Enoch, H. and Strittmatter, 
P., Proc. Natl. Acad. Sci. USA (1979) 76:145); and reverse-phase evaporation (REV) (Fraley 
et al., J. Biol. Chem. (1980) 255:10431; Szoka, F. and Papahadjopoulos, D., Proc. Natl. Acad. 

25 Sci. USA (1978) 75:145; Schaefer-Ridder et al. Science (1982) 215:166), which are herein 
incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10:1 to about 1:10. 
Preferably, the ration will be from about 5:1 to about 1 :5. More preferably, the ration will be 
about 3:1 to about 1 :3. Still more preferably, the ratio will be about 1:1. 

30 U.S. Patent No. 5,676,954 (which is herein incorporated by reference) reports on the 

injection of genetic material, complexed with cationic liposomes carriers, into mice. U.S. 
Patent Nos. 4,897,355, 4,946,787, 5,049,386. 5,459,127, 5,589,466, 5,693,622, 5,580,859, 
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5.703.055, and international publication no. WO 94/9469 (which are herein incorporated by 
reference) provide cationic lipids for use in transfecting DNA into cells and mammals. U.S. 
Patent Nos. 5,589,466, 5,693,622, 5.580.859, 5,703,055, and international publication no. 
WO 94/9469 (which are herein incorporated by reference) provide methods for delivering 
5 DNA-cationic lipid complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a retroviral 
p~article~cominl^ 

invention. Retroviruses from which the retroviral plasmid vectors may be derived include, 
. but are not limited to, Moloney Murine Leukemia Virus, spleen necrosis virus, Rous sarcoma 

10 Virus, Harvey Sarcoma Virus, avian leukosis virus, gibbon ape leukemia virus, human 
immunodeficiency virus, Myeloproliferative Sarcoma Virus, and mammary tumor virus. 

The retroviral plasmid vector is employed to transduce packaging cell lines to form 
producer cell lines. Examples of packaging cells which may be transfected include, but are 
not limited to, the PE501, PA317, R-2, R-AM, PA12, T19-14X, VT-19-17-H2, RCRE, 

15 RCR1P, GP+E-86, GP+envAml2, and DAN cell lines as described in Miller, Human Gene 
Therapy 1 :5-14 (1990), which is incorporated herein by reference in its entirety. The vector 
may transduce the packaging cells through any means known in the art. Such means include, 
but are not limited to, electroporation, the use of liposomes, and CaP04 precipitation. In one 
alternative, the retroviral plasmid vector may be encapsulated into a liposome, or coupled to a 

20 lipid, and then administered to a host. 

The producer ceil line generates infectious retroviral vector particles which include 
polynucleotide encoding a polypeptide of the present invention. Such retroviral vector 
particles then may be employed, to transduce eukaryotic cells, either in vitro or in vivo. The 
transduced eukaryotic cells will express a polypeptide of the present invention. 

25 In certain other embodiments, cells are engineered, ex vivo or in vivo, with 

polynucleotide contained in an adenovirus vector. Adenovirus can be manipulated such that 
it encodes and expresses a polypeptide of the present invention, and at the same time is 
inactivated in terms of its ability to replicate in a normal lytic viral life cycle. Adenovirus 
expression is achieved without integration of the viral DNA into the host cell chromosome, 

30 thereby alleviating concerns about insertional mutagenesis. Furthermore, adenoviruses have 
been used as live enteric vaccines for many years with an excellent safety profile (Schwartz, 
A. R. et al. (1974) Am. Rev. Respir. Dis. 109:233-238). Finally, adenovirus mediated gene 
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transfer has been demonstrated in a number of instances including transfer of 
alpha- 1 -antitrypsin and CFTR to the lungs of cotton rats (Rosenfeld. M. A. et al. (1991) 
Science 252:431-434; Rosenfeld et aL (1992) Cell 68:143-155). Furthermore, extensive 
studies to attempt to establish adenovirus as a causative agent in human cancer were 
5 uniformly negative (Green, M. et al. (1979) Proc. Natl. Acad. Sci. USA 76:6606). 

Suitable adenoviral vectors useful in the present invention are described, for example, 
in Kozarsky^aW WilsonrCurr.'Opfn: Genet; Devel. "3:499-503 "( r993)rRosehfeld"efaL, Cell 
68:143-155 (1992); Engelhardt etaL Human Genet. Ther. 4:759-769 (1993); Yang etal., 
Nature Genet. 7:362-369 (1994); Wilson et al., Nature 365:691-692 ( 1993); and U.S. Patent 

10 No. 5,652.224. which are herein incorporated by reference. For example, the adenovirus 
vector Ad2 is useful and can be grown in human 293 cells. These cells contain the El region 
of adenovirus and cbnstitutively express Ela and Elb, which complement the defective 
adenoviruses by providing the products of the genes deleted from the vector. In addition to 
Ad2, other varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 

15 invention. 

Preferably, the adenoviruses used in the present invention are replication deficient. 
Replication deficient adenoviruses require the aid of a helper virus and/or packaging cell line 
to form infectious particles. The resulting virus is capable of infecting cells and can express a 
polynucleotide of interest which is operably linked to a promoter, but cannot replicate in most 

20 cells. Replication deficient adenoviruses may be deleted in one or more of all or a portion of 
the following genes: Ela, Elb, E3, E4, E2a, or LI through L5. 

In certain other embodiments, the cells are engineered, ex vivo or in vivo, using an 
adeno-associated virus (AAV). AAVs are naturally occurring defective viruses that require 
helper viruses to produce infectious particles (Muzyczka, N., Curr. Topics in Microbiol. 

25 Immunol. 158:97 (1992)). It is also one of the few viruses that may integrate its DNA into 
non-dividing cells. Vectors containing as little as 300 base pairs of AAV can be packaged and 
can integrate, but space for exogenous DNA is limited to about 4.5 kb. Methods for 
producing and using such AAVs are known in the art. See, for example, U.S. Patent Nos. 
5,139,941, 5,173,414, 5,354,678, 5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

30 For example, an appropriate AAV vector for use in the present invention will include 

all the sequences necessary for DNA replication, encapsidation, and host-cell integration. 
The polynucleotide construct is inserted into the AAV vector using standard cloning 
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methods, such as those found in Sambrook et al.. Molecular Cloning: A Laboratory Manual, 
Cold Spring Harbor Press (1989). The recombinant AAV vector is then transfected into 
packaging cells which are infected with a helper virus, using any standard technique, 
including lipofection, electroporation. calcium phosphate precipitation, etc. Appropriate 
5 helper viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious AAV viral 
particles which containllie~polynucleoti3e construct. These viraTparticles areTtfien usedlo 
transduce eukaryotic cells, either ex vivo or in vivo. The transduced cells will contain the 
polynucleotide construct integrated into its genome, and will express a polypeptide of the 
10 invention. 

Another method of gene therapy involves operably associating heterologous control 
regions and endogenous polynucleotide sequences (e.g. encoding a polypeptide of the present 
invention) via homologous recombination (see, e.g., U.S. Patent No. 5,641,670, issued June 
24, 1997; International Publication No. WO 96/29411, published September 26, 1996; 

15 International Publication No. WO 94/12650, published August 4, 1994; Koller et al., Proc. 
Natl. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al., Nature 342:435-438 (1989). 
This method involves the activation of a gene which is present in the target cells, but which is 
not normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the art, 

20 which contain the promoter with targeting sequences flanking the promoter. Suitable 
promoters are described herein. The targeting sequence is sufficiently complementary to an 
endogenous sequence to permit homologous recombination of the promoter-targeting 
sequence with the endogenous sequence. The targeting sequence will be sufficiently near the 
5' end of the desired endogenous polynucleotide sequence so the promoter will be operably 

25 linked to the endogenous sequence upon homologous recombination. 

The promoter and the targeting sequences can be amplified using PCR. Preferably, 
the amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction enzyme site 
as the 5' end of the amplified promoter and the 5' end of the second targeting sequence 

30 contains the same restriction site as the 3' end of the amplified promoter. The amplified 
promoter and targeting sequences are digested and ligated together. 
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The promoter-targeting sequence construct is delivered to the cells, either as naked 
polynucleotide, or in conjunction with transfection-facilitating agents, such as liposomes, 
viral sequences, viral particles, whole viruses, lipofection, precipitating agents, etc., described 
in more detail above. The P promoter-targeting sequence can be delivered by any method, 
5 included direct needle injection, intravenous injection, topical administration, catheter 
infusion, particle accelerators, etc. The methods are described in more detail below. 

The promoter-targeting ^equence cbnstfuctls - takelTup "by~ceilsT "Homologous 
recombination between the construct and the endogenous sequence takes place, such that an 
endogenous sequence is placed under the control of the promoter. The promoter then drives 

10 the expression of the endogenous sequence. 

Preferably, the polynucleotide encoding a polypeptide of the present invention 
contains a secretory signal sequence that facilitates secretion of the protein. Typically, the 
signal sequence is positioned in the coding region of the polynucleotide to be expressed 
towards or at the 5' end of the coding region. The signal sequence may be homologous or 

15 heterologous to the polynucleotide of interest and may be homologous or heterologous to the 
cells to be transfected. Additionally, the signal sequence may be chemically synthesized 
using methods known in the art. 

Any mode of administration of any of the above-described polynucleotides constructs 
can be used so long as the mode results in the expression of one or more molecules in an 

20 amount sufficient to provide a therapeutic effect. This includes direct needle injection, 
systemic injection, catheter infusion, biolistic injectors, particle accelerators (i.e., "gene 
guns"), gelfoam sponge depots, other commercially available depot materials, osmotic pumps 
(e.g., Alza minipumps), oral or suppositorial solid (tablet or pill) pharmaceutical 
formulations, and decanting or topical applications during surgery. For example, direct 

25 injection of naked calcium phosphate-precipitated plasmid into rat liver and rat spleen or a 
protein-coated plasmid into the portal vein has resulted in gene expression of the foreign gene 
in the rat livers (Kaneda et aL Science 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 

30 administered by direct injection into or locally within the area of arteries. Administration of a 
composition locally within the area of arteries refers to injecting the composition centimeters 
and preferably, millimeters within arteries. 
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Another method of local administration is to contact a polynucleotide construct of the 
present invention in or around a surgical wound. For example, a patient can undergo surgery 
and the polynucleotide construct can be coated on the surface of tissue inside the wound or 
the construct can be injected into areas of tissue inside the wound. 
5 Therapeutic compositions useful in systemic administration, include recombinant 

molecules of the present invention complexed to a targeted delivery vehicle of the present 
invention. Suitable delivery vehicles~for use ^witfi "systemic MminislratTdn comprise" 
liposomes comprising ligands for targeting the vehicle to a particular site. 

Preferred methods of systemic administration, include intravenous injection, aerosol, 

10 oral and percutaneous (topical) delivery. Intravenous injections can be performed using 
methods standard in the art, Aerosol delivery can also be performed using methods standard 
in the art (see, for example, Stribling et aL Proc. Natl. Acad. Sci. USA 189:1 1277-1 1281, 
1992, which is incorporated herein by reference). Oral delivery can be performed by 
complexing a polynucleotide construct of the present invention to a carrier capable of 

15 withstanding degradation by digestive enzymes in the gut of an animal. Examples of such 
carriers, include plastic capsules or tablets, such as those known in the art. Topical delivery 
can be performed by mixing a polynucleotide construct of the present invention with a 
lipophilic reagent (e.g., DMSO) that is capable of passing into the skin. 

Determining an effective amount of substance to be delivered can depend upon a 

20 number of factors including, for example, the chemical structure and biological activity of the 
substance, the age and weight of the animal, the precise condition requiring treatment and its 
severity, and the route of administration. The frequency of treatments depends upon a 
number of factors, such as the amount of polynucleotide constructs administered per dose, as 
well as the health and history of the subject. The precise amount, number of doses, and 

25 timing of doses will be determined by the attending physician or veterinarian. 

Therapeutic compositions of the present invention can be administered to any animal, 
preferably to mammals and birds. Preferred mammals include humans, dogs, cats, mice, rats, 
rabbits sheep, cattle, horses and pigs, with humans being particularly preferred. 

30 Biological Activities 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention, 
can be used in assays to test for one or more biological activities. If these polynucleotides or 
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polypeptides, or agonists or antagonists of the present invention, do exhibit activity in a 
particular assay, it is likely that these molecules may be involved in the diseases associated 
with the biological activity. Thus, the polynucleotides and polypeptides, and agonists or 
antagonists could be used to treat the associated disease. 

5 

Immune Activity 

~ A polypeptide or polynucleotideT br'agonisfs of antagonists oftfre "present Invention 
may be useful in treating deficiencies or disorders of the immune system, by activating or 
inhibiting the proliferation, differentiation, or mobilization (chemotaxis) of immune cells. 

10 Immune cells develop through a process called hematopoiesis, producing myeloid (platelets, 
red blood cells, neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells 
from pluripotent stem cells. The etiology of these immune deficiencies or disorders may be 
genetic, somatic, such as cancer or some autoimmune disorders, acquired (e.g., by 
chemotherapy or toxins), or infectious. Moreover, polynucleotides or polypeptides, or 

15 agonists or antagonists of the present invention can be used as a marker or detector of a 
particular immune system disease or disorder. 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention 
may be useful in treating or detecting deficiencies or disorders of hematopoietic cells. 
Polynucleotides or polypeptides, or agonists or antagonists of the present invention could be 

20 used to increase differentiation and proliferation of hematopoietic cells, including the 
pluripotent stem cells, in an effort to treat those disorders associated with a decrease in 
certain (or many) types hematopoietic cells. Examples of immunologic deficiency 
syndromes include, but are not limited to: blood protein disorders (e.g. 
agammaglobulinemia, dysgammaglobulinemia), ataxia telangiectasia, common variable 

25 immunodeficiency, Digeorge Syndrome, HIV infection, HTLV-BLV infection, leukocyte 
adhesion deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, polynucleotides or polypeptides, or agonists or antagonists of the present 

30 invention could also be used to modulate hemostatic (the stopping of bleeding) or 
thrombolytic activity (clot formation). For example, by increasing hemostatic or 
thrombolytic activity, polynucleotides or polypeptides, or agonists or antagonists of the 
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present invention could be used to treat blood coagulation disorders (e.g.. afibrinogenemia, 
factor deficiencies), blood platelet disorders (e.g. thrombocytopenia), or wounds resulting 
from trauma, surgery, or other causes. Alternatively, polynucleotides or polypeptides, or 
agonists or antagonists of the present invention that can decrease hemostatic or thrombolytic 
5 activity could be used to inhibit or dissolve clotting. These molecules could be important in 
the treatment of heart attacks (infarction), strokes, or scarring. 

~ Polyhucleotfdes'or polypeptides, "or agonists or antagonists ofthe present invention ~ 
may also be useful in treating or detecting autoimmune disorders. Many autoimmune 
disorders result from inappropriate recognition of self as foreign material by immune cells. 

10 This inappropriate recognition results in an immune response leading to the destruction of the 
host tissue. Therefore, the administration of polynucleotides or polypeptides, or agonists or 
antagonists of the present invention that can inhibit an immune response, particularly the 
proliferation, differentiation, or chemotaxis of T-cells, may be an effective therapy in 
preventing autoimmune disorders. 

15 Examples of autoimmune disorders that can be treated or detected include, but are not 

limited to: Addison's Disease, hemolytic anemia, antiphospholipid syndrome, rheumatoid 
arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis, Goodpasture's 
Syndrome, Graves' Disease, Multiple Sclerosis, Myasthenia Gravis, Neuritis, Ophthalmia, 
Bullous Pemphigoid, Pemphigus, Polyendocrinopathies, Purpura, Reiter's Disease, Stiff-Man 

20 Syndrome, Autoimmune Thyroiditis, Systemic Lupus Erythematosus, Autoimmune 
Pulmonary Inflammation, Guillain-Barre Syndrome, insulin dependent diabetes mellitis, and 
autoimmune inflammatory eye disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly allergic 
asthma) or other respiratory problems, may also be treated by polynucleotides or 

25 polypeptides, or agonists or antagonists of the present invention. Moreover, these molecules 
can be used to treat anaphylaxis, hypersensitivity to an antigenic molecule, or blood group 
incompatibility. 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention 
may also be used to treat and/or prevent organ rejection or graft-versus-host disease (GVHD). 
30 Organ rejection occurs by host immune cell destruction of the transplanted tissue through an 
immune response. Similarly, an immune response is also involved in GVHD, but, in this 
case, the foreign transplanted immune cells destroy the host tissues. The administration of 
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polynucleotides or polypeptides, or agonists or antagonists of the present invention that 
inhibits an immune response, particularly the proliferation, differentiation, or chemotaxis of 
T-cells, may be an effective therapy in preventing organ rejection or GVHD. 

Similarly, polynucleotides or polypeptides, or agonists or antagonists of the present 
5 invention may also be used to modulate inflammation. For example, polynucleotides or 
polypeptides, or agonists or antagonists of the present invention may inhibit the proliferation 
"and^rff^renfiafidrTdf cells involved in an inflammaTory^ re^ponie/Th^e^olecule^caF be 
used to treat inflammatory conditions, both chronic and acute conditions, including chronic 
prostatitis, granulomatous prostatitis and malacoplakia, inflammation associated with 
10 infection (e.g., septic shock, sepsis, or systemic inflammatory response syndrome (SIRS)), 
ischemia-reperfusion injury, endotoxin lethality, arthritis, complement-mediated hyperacute 
rejection, nephritis, cytokine or chemokine induced lung injury, inflammatory bowel disease, 
Crohn's disease, or resulting from over production of cytokines (e.g., TNF or IL-1 .) 

15 Hvperproliferative Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention 

can be used to treat or detect hyperproliferative disorders, including neoplasms. 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention may 

inhibit the proliferation of the disorder through direct or indirect interactions. Alternatively, 
20 Polynucleotides or polypeptides, or agonists or antagonists of the present invention may 

proliferate other cells which can inhibit the hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing antigenic 

qualities of the hyperproliferative disorder or by proliferating, differentiating, or mobilizing 

T-cells, hyperproliferative disorders can be treated. This immune response may be increased 
25 by either enhancing an existing immune response, or by initiating a new immune response. 

Alternatively, decreasing an immune response may also be a method of treating 

hyperproliferative disorders, such as a chemotherapeutic agent. 

Examples of hyperproliferative disorders that can be treated or detected by 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention include, 
30 but are not limited to neoplasms located in the: colon, abdomen, bone, breast, digestive 

system, liver, pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, 
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testicles, ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 
lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hyperproliferative disorders can also be treated or detected by 
polynucleotides or polypeptides, or agonists or antagonists of the present invention. 
5 Examples of such hyperproliferative disorders include, but are not limited to: 
hypergammaglobulinemia, lymphoproliferative disorders, paraproteinemias, purpura, 
sarcoidosis, Sezary Syndrome, Waldenstron's Macroglobulinemia, Gauchefs Disease, 
histiocytosis, and any other hyperproliferative disease, besides neoplasia, located in an organ 
system listed above. 

10 One preferred embodiment utilizes polynucleotides of the present invention to inhibit 

aberrant cellular division, by gene therapy using the present invention, and/or protein fusions 
or fragments thereof. 

Thus, the present invention provides a method for treating cell proliferative disorders 
by inserting into an abnormally proliferating cell a polynucleotide of the present invention, 

1 5 wherein said polynucleotide represses said expression. 

Another embodiment of the present invention provides a method of treating cell- 
proliferative disorders in individuals comprising administration of one or more active gene 
copies of the present invention to an abnormally proliferating cell or cells. In a preferred 
embodiment, polynucleotides of the present invention is a DNA construct comprising a 

20 recombinant expression vector effective in expressing a DNA sequence encoding said 
polynucleotides. In another preferred embodiment of the present invention, the DNA 
construct encoding the poynucleotides of the present invention is inserted into cells to be 
treated utilizing a retrovirus, or more preferrably an adenoviral vector (See G J. Nabel, et. al., 
PNAS 1999 96: 324-326, which is hereby incorporated by reference). In a most preferred 

25 embodiment, the viral vector is defective and will not transform non-proliferating cells, only 
proliferating cells. Moreover, in a preferred embodiment, the polynucleotides of the present 
invention inserted into proliferating cells either alone, or in combination with or fused to 
other polynucleotides, can then be modulated via an external stimulus (i.e. magnetic, specific 
small molecule, chemical, or drug administration, etc.), which acts upon the promoter 

30 upstream of said polynucleotides to induce expression of the encoded protein product. As 
such the beneficial therapeutic affect of the present invention may be expressly modulated 
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(i.e. to increase, decrease, or inhibit expression of the present invention) based upon said 
external stimulus. 

Polynucleotides of the present invention may be useful in repressing expression of 
oncogenic genes or antigens. By "repressing expression of the oncogenic genes " is intended 
5 the suppression of the transcription of the gene, the degradation of the gene transcript (pre- 
message RNA), the inhibition of splicing, the destruction of the messenger RNA, the 
prevention of the post-translational modifications of the protein, the destruction of the 
protein, or the inhibition of the normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of the 

10 present invention may be administered by any method known to those of skill in the art 
including, but not limited to transfection, electroporation : microinjection of cells, or in 
vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any other method 
described throughout the specification. The polynucleotide of the present invention may be 
delivered by known gene delivery systems such as, but not limited to. retroviral vectors 

15 (Gilboa, J. Virology 44:845 (1982); Hocke, Nature 320:275 (1986); Wilson, et aL, Proc. Natl. 
Acad. Sci. U.S.A. 85:3014), vaccinia virus system (Chakrabarty et al., Mol. Cell Biol. 5:3403 
(1985) or other efficient DNA delivery systems (Yates et aL, Nature 313:812 (1985)) known 
to those skilled in the art. These references are exemplary only and are hereby incorporated 
by reference, In order to specifically deliver or transfect cells which are abnormally 

20 proliferating and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral 
(as described in the art and elsewhere herein) delivery system known to those of skill in the 
art. Since host DNA replication is required for retroviral DNA to integrate and the retrovirus 
will be unable to self replicate due to the lack of the retrovirus genes needed for its life cycle. 
Utilizing such a retroviral delivery system for polynucleotides of the present invention will 

25 target said gene and constructs to abnormally proliferating cells and will spare the non- 
dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disease sites in internal organs, body cavities and the like by use of 
imaging devices used to guide an injecting needle directly to the disease site. The 
30 polynucleotides of the present invention may also be administered to disease sites at the time 
of surgical intervention. 
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By "cell proliferative disease" is meant any human or animal disease or disorder, 
affecting any one or any combination of organs, cavities, or body parts, which is 
characterized by single or multiple local abnormal proliferations of cells, groups of cells, or 
tissues, whether benign or malignant. 
5 Any amount of the polynucleotides of the present invention may be administered as 

long as it has a biologically inhibiting effect on the proliferation of the treated cells. 
Moreover it is possible to administer more than one of the polynucleotide of the present 
invention simultaneously to the same site. By "biologically inhibiting" is meant partial or 
total growth inhibition as well as decreases in the rate of proliferation or growth of the cells. 

10 The biologically inhibitory dose may be determined by assessing the effects of the 
polynucleotides of the present invention on target malignant or abnormally proliferating cell 
growth in tissue culture, tumor growth in animals and cell cultures, or any other method 
known to one of ordinary skill in the art. 

The present invention is further directed to antibody-based therapies which involve 

15 administering of anti-polypeptides and anti-polynucleotide antibodies to a mammalian, 
preferably human, patient for treating one or more of the described disorders. Methods for 
producing anti-polypeptides and anti-polynucleotide antibodies polyclonal and monoclonal 
antibodies are described in detail elsewhere herein. Such antibodies may be provided in 
pharmaceutical^ acceptable compositions as known in the art or as described herein. 

20 A summary of the ways in which the antibodies of the present invention may be used 

therapeutically includes binding polynucleotides or polypeptides of the present invention 
locally or systemically in the body or by direct cytotoxicity of the antibody, e.g. as mediated 
by complement (CDC) or by effector cells (ADCC). Some of these approaches are described 
in more detail below. Armed with the teachings provided herein, one of ordinary skill in the 

25 art will know how to use the antibodies of the present invention for diagnostic, monitoring or 
therapeutic purposes without undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention are 
useful for treating a subject having or developing cell proliferative and/or differentiation 
disorders as described herein. Such treatment comprises administering a single or multiple 

30 doses of the antibody, or a fragment, derivative, or a conjugate thereof. 

The antibodies of this invention may be advantageously utilized in combination with 
other monoclonal or chimeric antibodies, or with lymphokines or hematopoietic growth 
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factors, for example., which serve to increase the number or activity of effector cells which 
interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or neutralizing 
antibodies against polypeptides or polynucleotides of the present invention, fragments or 
5 regions thereof, for both immunoassays directed to and therapy of disorders related to 
polynucleotides or polypeptides, including fragements thereof of the present invention. Such 
antibodies, fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides, including fragements thereof. Preferred binding affinities include those with a 
dissociation constant or Kd less than 5X10* 6 M, 10' 6 M, 5X10* 7 M, 10* 7 M, 5X10' 8 M, 1(T 8 M, 

10 5X10' l, M. 10- 9 M. 5X10' ,0 M, 10' 10 M, 5X10" n M, 10' n M, 5X10- |2 M, 10- l2 M, 5X10' 13 M, 10* 
l3 M, 5X10* U M, 10* 14 M. 5XI0 _,5 M, and 10* ,5 M. 

Moreover, polypeptides of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
combination with other polypeptides directly or indirectly, as described elsewhere herein. In a 

15 most preferred embodiment, said anti-angiogenesis effect may be achieved indirectly, for 
example, through the inhibition of hematopoietic, tumor-specific cells, such as tumor- 
associated macrophages (See Joseph IB, et al. J Natl Cancer Inst, 90(21): 1648-53 (1998), 
which is hereby incorporated by reference). Antibodies directed to polypeptides or 
polynucleotides of the present invention may also result in inhibition of angiogenesis directly, 

20 or indirectly (See Witte L, et al.. Cancer Metastasis Rev. 17(2): 155-6 1 (1998), which is 
hereby incorporated by reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments thereof 
may be useful in inhibiting proliferative cells or tissues through the induction of apoptosis. 
Said polypeptides may act either directly, or indirectly to induce apoptosis of proliferative 

25 cells and tissues, for example in the activation of a death-domain receptor, such as tumor 
necrosis factor (TNF) receptor- 1, CD95 (Fas/APO-1), TNF-receptor-related apoptosis- 
mediated protein (TRAMP) and TNF-related apoptosis-inducing ligand (TRAIL) receptor- 1 
and -2 (See Schulze-Osthoff K, et.al., Eur J Biochem 254(3):439-59 (1998), which is hereby 
incorporated by reference). Moreover, in another preferred embodiment of the present 

30 invention, said polypeptides may induce apoptosis through other mechanisms, such as in the 
activation of other proteins which will activate apoptosis, or through stimulating the 
expression of said proteins, either alone or in combination with small molecule drugs or 
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adjuviants, such as apoptonin. galectins, thioredoxins, antiinflammatory proteins (See for 
example, Mutat Res 400(1 -2):447-55 (1998), Med Hypotheses.50(5):423-33 (1998), Chem 
Biol Interact. Apr 24; 1 1 1-1 12:23-34 (1998), J Mol Med.76(6):402-12 (1998), Int J Tissue 
React;20(l):3-I5 (1998), which are all hereby incorporated by reference). 
5 Polypeptides, including protein fusions to. or fragments thereof, of the present 

invention are useful in inhibiting the metastasis of proliferative cells or tissues. Inhibition 
may occur as a direct result of administering polypeptides, or antibodies directed to said 
polypeptides as described elsewere herein, or indirectly, such as activating the expression of 
proteins known to inhibit metastasis, for example alpha 4 integrins. (See, e.g., Curr Top 

10 Microbiol Immunol 1998;231:125-41, which is hereby incorporated by reference). Such 
thereapeutic affects of the present invention may be achieved either alone, or in combination 
with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering compositions 
containing the polypeptides of the invention (e.g., compositions containing polypeptides or 

15 polypeptide antibodes associated with heterologous polypeptides, heterologous nucleic acids, 
toxins, or prodrugs) to targeted cells expressing the polypeptide of the present invention. 
Polypeptides or polypeptide antibodes of the invention may be associated with with 
heterologous polypeptides, heterologous nucleic acids, toxins, or prodrugs via hydrophobic, 
hydrophilic, ionic and/or covaient interactions. Polypeptides, protein fusions to, or 

20 fragments thereof, of the present invention are useful in enhancing the immunogenicity 
and/or antigenicity of proliferating cells or tissues, either directly, such as would occur if the 
polypeptides of the present invention 'vaccinated' the immune response to respond to 
proliferative antigens and immunogens, or indirectly, such as in activating the expression of 
proteins known to enhance the immune response (e.g. chemokines), to said antigens and 

25 immunogens. 

Cardiovascular Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention, 
may be used to treat cardiovascular disorders, including peripheral artery disease, such as 
30 limb ischemia. 

Cardiovascular disorders include cardiovascular abnormalities, such as arterio-arterial 
fistula, arteriovenous fistula, cerebral arteriovenous malformations, congenital heart defects, 
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pulmonary atresia, and Scimitar Syndrome. Congenital heart defects include aortic 
coarctation, cor triatriatum, coronary vessel anomalies, crisscross heart, dextrocardia, patent 
ductus arteriosus, Ebstein's anomaly. Eisenmenger complex, hypoplastic left heart syndrome, 
levocardia r tetralogy of fallot, transposition of great vessels, double outlet right ventricle, 
5 tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such as 
aortopulmonary septal defect, endocardial cushion defects, Lutembacher's Syndrome, trilogy 
of Fallot, ventricular heart septal defects. 

Cardiovascular disorders also include heart disease, such as arrhythmias, carcinoid 
heart disease, high cardiac output, low cardiac output, cardiac tamponade, endocarditis 

10 (including bacterial), heart aneurysm, cardiac arrest, congestive heart failure, congestive 
cardiomyopathy, paroxysmal dyspnea, cardiac edema, heart hypertrophy, congestive 
cardiomyopathy, left ventricular hypertrophy, right ventricular hypertrophy, post-infarction 
heart rupture, ventricular septal rupture, heart valve diseases, myocardial diseases, 
myocardial ischemia, pericardial effusion, pericarditis (including constrictive and 

15 tuberculous), pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 
rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular pregnancy 
complications, Scimitar Syndrome, cardiovascular syphilis, and cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia, atrial fibrillation, atrial flutter, bradycardia, 
extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial block, long QT 

20 syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim-type pre-excitation 
syndrome, Wolff-Parkinson-White syndrome, sick sinus syndrome, tachycardias, and 
ventricular fibrillation. Tachycardias include paroxysmal tachycardia, supraventricular 
tachycardia, accelerated idioventricular rhythm, atrioventricular nodal reentry tachycardia, 
ectopic atrial tachycardia, ectopic junctional tachycardia, sinoatrial nodal reentry tachycardia, 

25 sinus tachycardia, Torsades de Pointes, and ventricular tachycardia. 

Heart valve disease include aortic valve insufficiency, aortic valve stenosis, hear 
murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, mitral valve 
insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve insufficiency, 
pulmonary valve stenosis, tricuspid atresia, tricuspid valve insufficiency, and tricuspid valve 

30 stenosis. 

Myocardial diseases include alcoholic cardiomyopathy, congestive cardiomyopathy, 
hypertrophic cardiomyopathy, aortic subvalvular stenosis, pulmonary subvalvular stenosis, 
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restrictive cardiomyopathy, Chagas cardiomyopathy, endocardial fibroelastosis, 
endomyocardial fibrosis, Kearns Syndrome, myocardial reperfusion injury, and myocarditis. 

Myocardial ischemias include coronary disease, such as angina pectoris, coronary 
aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary vasospasm, myocardial 
5 infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, Klippel- 
Trenaunay-Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, aortic diseases, 
Takayasu's Arteritis, aortitis. Leriche's Syndrome, arterial occlusive diseases, arteritis, 
10 enarteritis. polyarteritis nodosa, cerebrovascular disorders, diabetic angiopathies, diabetic 
retinopathy, embolisms, thrombosis, erythromelalgia, hemorrhoids, hepatic veno-occlusive 
disease, hypertension, hypotension, ischemia, peripheral vascular diseases, phlebitis, 
pulmonary veno-occlusive disease, Raynaud's disease, CREST syndrome, retinal vein 
occlusion, Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia 
15 telangiectasia, hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose 
ulcer, vasculitis, and venous insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected aneurysms, 
ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary aneurysms, heart 
aneurysms, and iliac aneurysms. 
20 Arterial occlusive diseases include arteriosclerosis, intermittent claudication, carotid 

stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya disease, renal 
artery obstruction, retinal artery occlusion, and thromboangiitis obliterans. 

Cerebrovascular disorders include carotid artery diseases, cerebral amyloid 
angiopathy, cerebral aneurysm, cerebral anoxia, cerebral arteriosclerosis, cerebral 
25 arteriovenous malformation, cerebral artery diseases, cerebral embolism and thrombosis, 
carotid artery thrombosis, sinus thrombosis, Wallenberg's syndrome, cerebral hemorrhage, 
epidural hematoma, subdural hematoma, subaraxhnoid hemorrhage, cerebral infarction, 
cerebral ischemia (including transient), subclavian steal syndrome, periventricular 
leukomalacia, vascular headache, cluster headache, migraine, and vertebrobasilar 
30 insufficiency. 

Embolisms include air embolisms, amniotic fluid embolisms, cholesterol embolisms, 
blue toe syndrome, fat embolisms, pulmonary embolisms, and thromoboembolisms. 
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Thrombosis include coronary thrombosis, hepatic vein thrombosis, retinal vein occlusion, 
carotid artery thrombosis, sinus thrombosis, Wallenberg's syndrome, and thrombophlebitis. 

Ischemia includes cerebral ischemia, ischemic colitis, compartment syndromes, 
anterior compartment syndrome, myocardial ischemia, reperfusion injuries, and peripheral 
5 limb ischemia. Vasculitis includes aortitis, arteritis. Behcet's Syndrome, Churg-Strauss 
Syndrome, mucocutaneous lymph node syndrome, thromboangiitis obliterans, 
hypersensitivity vasculitis, Schoenlein-Henoch purpura, allergic cutaneous vasculitis, and 
Wegener's granulomatosis. 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention, 
10 are especially effective for the treatment of critical limb ischemia and coronary disease. 

Polypeptides may be administered using any method known in the art, including, but 
not limited to, direct needle injection at the delivery site, intravenous injection, topical 
administration, catheter infusion, biolistic injectors, particle accelerators, gelfoam sponge 
depots, other commercially available depot materials, osmotic pumps, oral or suppositorial 
15 solid pharmaceutical formulations, decanting or topical applications during surgery, aerosol 
delivery. Such methods are known in the art. Polypeptides may be administered as part of a 
Therapeutic, described in more detail below. Methods of delivering polynucleotides are 
described in more detail herein. 

20 Anti-Angiogenesis Activity 

The naturally occurring balance between endogenous stimulators and inhibitors of 
angiogenesis is one in which inhibitory influences predominate. Rastinejad et ai, Cell 
56:345-355 (1989). In those rare instances in which neovascularization occurs under normal 
physiological conditions, such as wound healing, organ regeneration, embryonic 

25 development, and female reproductive processes, angiogenesis is stringently regulated and 
spatially and temporally delimited. Under conditions of pathological angiogenesis such as 
that characterizing solid tumor growth, these regulatory controls fail. Unregulated 
angiogenesis becomes pathologic and sustains progression of many neoplastic and non- 
neoplastic diseases. A number of serious diseases are dominated by abnormal 

30 neovascularization including solid tumor growth and metastases, arthritis, some types of eye 
disorders, and psoriasis. See, e.g., reviews by Moses et ai, Biotech. 9:630-634 (1991); 
Folkman et ai, N. Engl J. Med., 333: 1757-1763 (1995); Auerbach et ai, J. Microvasc. Res. 
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29:401-411 (1985); Folkman, Advances in Cancer Research, eds. Klein and Weinhouse. 
Academic Press. New York, pp. 175-203 (1985); Patz, Am. J. Opthalmol. 94:715-743 
(1982); and Folkman et ai. Science 227:719-725 (1983). In a number of pathological 
conditions, the process of angiogenesis contributes to the disease state. For example. 
5 significant data have accumulated which suggest that the growth of solid tumors is dependent 
on angiogenesis. Folkman and Klagsbrun, Science 2J5:442-447 (1987). 

The polynucleotides encoding a polypeptide of the present invention may be 
administered along with other polynucleotides encoding an angiogenic protein. Examples of 
angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth factors. 
10 VEGF-1, VEGF-2, VEGF-3, epidermal growth factor alpha and beta, platelet-derived 
endothelial cell growth factor, platelet-derived growth factor, tumor necrosis factor alpha, 
hepatocyte growth factor, insulin like growth factor, colony stimulating factor, macrophage 
colony stimulating factor, granulocyte/macrophage colony stimulating factor, and nitric oxide 
synthase. 

15 The present invention provides for treatment of diseases or disorders associated with 

neovascularization by administration of the polynucleotides and/or polypeptides of the 
invention, as well as agonists or antagonists of the present invention. Malignant and 
metastatic conditions which can be treated with the polynucleotides and polypeptides, or 
agonists or antagonists of the invention include, but are not limited to, malignancies, solid 

20 tumors, and cancers described herein and otherwise known in the art (for a review of such 
disorders, see Fishman et ai, Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia 
(1985)).Thus, the present invention provides a method of treating an angiogenesis-related 
disease and/or disorder, comprising administering to an individual in need thereof a 
therapeutically effective amount of a polynucleotide, polypeptide, antagonist and/or agonist 

25 of the invention. For example, polynucleotides, polypeptides, antagonists and/or agonists 
may be utilized in a variety of additional methods in order to therapeutically treat a cancer or 
tumor. Cancers which may be treated with polynucleotides, polypeptides, antagonists and/or 
agonists include, but are not limited to solid tumors, including colon, rectum, prostate, lung, 
breast, ovarian, stomach, pancreas, larynx, esophagus, testes, liver, parotid, biliary tract, 

30 cervix, uterus, endometrium, kidney, bladder, thyroid cancer; primary tumors and metastases; 
melanomas; glioblastoma; Kaposi's sarcoma; leiomyosarcoma; non- small cell lung cancer; 
colorectal cancer; advanced malignancies; and blood born tumors such as leukemias. For 
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example, polynucleotides, polypeptides, antagonists and/or agonists may be delivered 
topically, in order to treat cancers such as skin cancer, head and neck tumors, breast tumors, 
and Kaposi's sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or agonists 
5 may be utilized to treat superficial forms of bladder cancer by, for example, intravesical 
administration. Polynucleotides, polypeptides, antagonists and/or agonists may be delivered 
directly into the tumor, or near the tumor site, via injection or a catheter. Of course, as the 
artisan of ordinary skill will appreciate, the appropriate mode of administration will vary 
according to the cancer to be treated. Other modes of delivery are discussed herein. 

10 Polynucleotides, polypeptides, antagonists and/or agonists may be useful in treating 

other disorders, besides cancers, which involve angiogenesis. These disorders include, but 
are not limited to: benign tumors, for example hemangiomas, acoustic neuromas, 
neurofibromas, trachomas, and pyogenic granulomas; artheroscleric plaques; ocular 
angiogenic diseases, for example, diabetic retinopathy, retinopathy of prematurity, macular 

15 degeneration, corneal graft rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, 
retinoblastoma, uvietis and Pterygia (abnormal blood vessel growth) of the eye; rheumatoid 
arthritis; psoriasis; delayed wound healing; endometriosis; vasculogenesis; granulations; 
hypertrophic scars (keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; 
myocardial angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous 

20 malformations; ischemic limb angiogenesis; Osier-Webber Syndrome: plaque 
neovascularization; telangiectasia; hemophiliac joints; angiofibroma; fibromuscular 
dysplasia; wound granulation; Crohn's disease; and atherosclerosis. 

For example, within one aspect of the present invention methods are provided for 
treating hypertrophic scars and keloids, comprising the step of administering a 

25 polynucleotide, polypeptide, antagonist and/or agonist of the invention to a hypertrophic scar 
or keloid. 

Within one embodiment of the present invention polynucleotides, polypeptides, 
antagonists and/or agonists are directly injected into a hypertrophic scar or keloid, in order to 
prevent the progression of these lesions. This therapy is of particular value in the 
30 prophylactic treatment of conditions which are known to result in the development of 
hypertrophic scars and keloids (e.g., burns), and is preferably initiated after the proliferative 
phase has had time to progress (approximately 14 days after the initial injury), but before 
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hypertrophic scar or keloid development. As noted above, the present invention also 
provides methods for treating neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, retrolental 
fibroplasia and macular degeneration. 
5 Moreover, Ocular disorders associated with neovascularization which can be treated 

with the polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not limited to: neovascular glaucoma, diabetic retinopathy, 
retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity macular 
degeneration, corneal graft neovascularization, as well as other eye inflammatory diseases, 

10 ocular tumors and diseases associated with choroidal or iris neovascularization. See, e.g., 
reviews by Waltman et aL Am. J. Ophthai 55:704-710 (1978) and Gartner et aL Surv. 
Ophthal 22:291-312 (1978). 

Thus, within one aspect of the present invention methods are provided for treating 
neovascular diseases of the eye such as corneal neovascularization (including corneal graft 

15 neovascularization), comprising the step of administering to a patient a therapeutically 
effective amount of a compound (as described above) to the cornea, such that the formation 
of blood vessels is inhibited. Briefly, the cornea is a tissue which normally lacks blood 
vessels. In certain pathological conditions however, capillaries may extend into the cornea 
from the pericorneal vascular plexus of the limbus. When the cornea becomes vascularized, 

20 it also becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss may 
become complete if the cornea completely opacitates. A wide variety of disorders can result 
in corneal neovascularization, including for example, corneal infections (e.g., trachoma, 
herpes simplex keratitis, leishmaniasis and onchocerciasis), immunological processes (e.g., 
graft rejection and Stevens-Johnson's syndrome), alkali burns, trauma, inflammation (of any 

25 cause), toxic and nutritional deficiency states, and as a complication of wearing contact 
lenses. 

Within particularly preferred embodiments of the invention, may be prepared for 
topical administration in saline (combined with any of the preservatives and antimicrobial 
agents commonly used in ocular preparations), and administered in eyedrop form. The 
30 solution or suspension may be prepared in its pure form and administered several times daily. 
Alternatively, anti-angiogenic compositions, prepared as described above, may also be 
administered directly to the cornea. Within preferred embodiments, the anti-angiogenic 
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composition is prepared with a muco-adhesive polymer which binds to cornea. Within 
further embodiments, the anti-angiogenic factors or anti-angiogenic compositions may be 
utilized as an adjunct to conventional steroid therapy. Topical therapy may also be useful 
prophylactically in corneal lesions which are known to have a high probability of inducing an 
5 angiogenic response (such as chemical burns). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected directly 
into the corneal stroma by an ophthalmologist under microscopic guidance. The preferred 

10 site of injection may vary with the morphology of the individual lesion, but the goal of the 
administration would be to place the composition at the advancing front of the vasculature 
(i.e., interspersed between the blood vessels and the normal cornea). In most cases this 
would involve perilimbic corneal injection to "protect" the cornea from the advancing blood 
vessels. This method may also be utilized shortly after a corneal insult in order to 

15 prophylactically prevent corneal neovascularization. In this situation the material could be 
injected in the perilimbic cornea interspersed between the corneal lesion and its undesired 
potential limbic blood supply. Such methods may also be utilized in a similar fashion to 
prevent capillary invasion of transplanted corneas. In a sustained-release form injections 
might only be required 2-3 times per year. A steroid could also be added to the injection 

20 solution to reduce inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for treating 
. neovascular glaucoma, comprising the step of administering to a patient a therapeutically 
effective amount of a polynucleotide, polypeptide, antagonist and/or agonist to the eye, such 
that the formation of blood vessels is inhibited. In one embodiment, the compound may be 

25 administered topically to the eye in order to treat early forms of neovascular glaucoma. 
Within other embodiments, the compound may be implanted by injection into the region of 
the anterior chamber angle. Within other embodiments, the compound may also be placed in 
any location such that the compound is continuously released into the aqueous humor. 
Within another aspect of the present invention, methods are provided for treating 

30 proliferative diabetic retinopathy, comprising the step of administering to a patient a 
therapeutically effective amount of a polynucleotide, polypeptide, antagonist and/or agonist 
to the eyes, such that the formation of blood vessels is inhibited. 
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Within particularly preferred embodiments of the invention, proliferative diabetic 
retinopathy may be treated by injection into the aqueous humor or the vitreous, in order to 
increase the local concentration of the polynucleotide, polypeptide, antagonist and/or agonist 
in the retina. Preferably, this treatment should be initiated prior to the acquisition of severe 
5 disease requiring photocoagulation. 

Withinanother aspect of the present invention, methods are provided for treating 
retrolental fibroplasia, comprising the step of administering to a patient a therapeutically 
effective amount of a polynucleotide, polypeptide, antagonist and/or agonist to the eye, such 
that the formation of blood vessels is inhibited. The compound may be administered 

1 0 topically, via intravitreous injection and/or via intraocular implants. 

Additionally, disorders which can be treated with the polynucleotides, polypeptides, 
agonists and/or agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, hemophilic 
joints, hypertrophic scars, nonunion fractures, Osier- Weber syndrome, pyogenic granuloma, 

1 5 scleroderma, trachoma, and vascular adhesions. 

Moreover, disorders and/or states, which can be treated with be treated with the the 
polynucleotides, polypeptides, agonists and/or agonists include, but are not limited to, solid 
tumors, blood born tumors such as leukemias, tumor metastasis, Kaposi's sarcoma, benign 
tumors, for example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and 

20 pyogenic granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for 
example, diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal 
graft rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, and 
uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, hypertrophic 
scars (keloids), nonunion fractures, scleroderma, trachoma, vascular adhesions, myocardial 

25 angiogenesis, coronary collaterals, cerebral collaterals, arteriovenous malformations, 
ischemic limb angiogenesis, Osier-Webber Syndrome, plaque neovascularization, 
telangiectasia, hemophiliac joints, angiofibroma fibromuscular dysplasia, wound granulation, 
Crohn's disease, atherosclerosis, birth control agent by preventing vascularization required for 
embryo implantation controlling menstruation, diseases that have angiogenesis as a 

30 pathologic consequence such as cat scratch disease (Rochele minalia quintosa). ulcers 
(Helicobacter pylori), Bartonellosis and bacillary angiomatosis. 
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In one aspect of the birth control method, an amount of the compound sufficient to 
block embryo implantation is administered before or after intercourse and fertilization have 
occurred, thus providing an effective method of birth control, possibly a "morning after" 
method. Polynucleotides, polypeptides, agonists and/or agonists may also be used in 
5 controlling menstruation or administered as either a peritoneal lavage fluid or for peritoneal 
implantation in the treatment of endometriosis. 

Polynucleotides, polypeptides, agonists and/or agonists of the present invention may 
be incorporated into surgical sutures in order to prevent stitch granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a wide 

10 variety of surgical procedures. For example, within one aspect of the present invention a 
compositions (in the form of. for example, a spray or film) may be utilized to coat or spray an 
area prior to removal of a tumor, in order to isolate normal surrounding tissues from 
malignant tissue, and/or to prevent the spread of disease to surrounding tissues. Within other 
aspects of the present invention, compositions (e.g., in the form of a spray) may be delivered 

15 via endoscopic procedures in order to coat tumors, or inhibit angiogenesis in a desired locale. 
Within yet other aspects of the present invention, surgical meshes which have been coated 
with ami- angiogenic compositions of the present invention may be utilized in any procedure 
wherein a surgical mesh might be utilized. For example, within one embodiment of the 
invention a surgical mesh laden with an anti-angiogenic composition may be utilized during 

20 abdominal cancer resection surgery (e.g., subsequent to colon resection) in order to provide 
support to the structure, and to release an amount of the anti-angiogenic factor. 

Within further aspects of the present invention, methods are provided for treating 
tumor excision sites, comprising administering a polynucleotide, polypeptide, agonist and/or 
agonist to the resection margins of a tumor subsequent to excision, such that the local 

25 recurrence of cancer and the formation of new blood vessels at the site is inhibited. Within 
one embodiment of the invention, the anti-angiogenic compound is administered directly to 
the tumor excision site (e.g., applied by swabbing, brushing or otherwise coating the 
resection margins of the tumor with the anti-angiogenic compound). Alternatively, the anti- 
angiogenic compounds may be incorporated into known surgical pastes prior to 

30 administration. Within particularly preferred embodiments of the invention, the anti- 
angiogenic compounds are applied after hepatic resections for malignancy, and after 
neurosurgical operations. 
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Within one aspect of the present invention, polynucleotides, polypeptides, agonists 
and/or agonists may be administered to the resection margin of a wide variety of tumors, 
including for example, breast, colon, brain and hepatic tumors. For example, within one 
embodiment of the invention, anti-angiogenic compounds may be administered to the site of 
5 a neurological tumor subsequent to excision, such that the formation of new blood vessels at 
the site are inhibited. 

The polynucleotides, polypeptides, agonists and/or agonists of the present invention 
may also be administered along with other anti-angiogenic factors. Representative examples 
of other anti-angiogenic factors include: Anti-Invasive Factor, retinoic acid and derivatives 
10 thereof, paclitaxel, Suramin, Tissue Inhibitor of Metalloproteinase-l, Tissue Inhibitor of 
MetalIoproteinase-2. Plasminogen Activator Inhibitor- 1. Plasminogen Activator lnhibitor-2, 
and various forms of the lighter "d group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, molybdenum, 
tungsten, titanium, niobium, and tantalum species. Such transition metal species may form 
15 transition metal complexes. Suitable complexes of the above-mentioned transition metal 
species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium complexes 
such as vanadate and vanadyl complexes. Suitable vanadate complexes include 
metavanadate and orthovanadate complexes such as, for example, ammonium metavanadate, 
20 sodium metavanadate, and sodium orthovanadate. Suitable vanadyl complexes include, for 
example, vanadyl acetylacetonate and vanadyl sulfate including vanadyl sulfate hydrates such 
as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include oxo 
complexes. Suitable oxo tungsten complexes include tungstate and tungsten oxide 
25 complexes. Suitable tungstate complexes include ammonium tungstate, calcium tungstate, 
sodium tungstate dihydrate, and tungstic acid. Suitable tungsten oxides include tungsten (IV) 
oxide and tungsten (VI) oxide. Suitable oxo molybdenum complexes include molybdate, 
molybdenum oxide, and molybdenyl complexes. Suitable molybdate complexes include 
ammonium molybdate and its hydrates, sodium molybdate and its hydrates, and potassium 
30 molybdate and its hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, 
molybdenum (VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for 
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example, molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the context 
of the present invention. Representative examples include platelet factor 4; protamine 
5 sulphate: sulphated chitin derivatives (prepared from queen crab shells),, (Murata et al., 
Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan Complex (SP- PG) 
(the function of this compound may be enhanced by the presence of steroids such as estrogen, 
and tamoxifen citrate); Staurosporine; modulators of matrix metabolism, including for 
example, proline analogs, cishydroxyproline, d,L-3,4-dehydroproline, Thiaproline, 

10 alpha,alpha-dipyridyl, aminopropionitrile fumarate; 4-propyl-5-(4-pyridinyl)-2(3H)- 
oxazolone: Methotrexate; Mitoxantrone; Heparin; Interferons; 2 Macroglobulin-serum; 
ChlMP-3 (Pavloff et al., J. Bio. Chem. 267:17321-17326, 1992); Chymostatin (Tomkinson et 
al., Biochem J. 286:475-480, 1992); Cyclodextrin Tetradecasulfate; Eponemycin; 
Camptothecin; Fumagillin (lngber et al., Nature 348:555-557, 1990); Gold Sodium 

15 Thiomalate ("GST"; Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 1987); 
anticollagenase-serum; alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659-1664, 
1987); Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
chloroanthronilic acid disodium or "CCA"; Takeuchi et al., Agents Actions 36:312-316, 
1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; and 

20 metalloproteinase inhibitors such as BB94. 

Diseases at the Cellular Level 

Diseases associated with increased cell survival or the inhibition of apoptosis that 
could be treated or detected by polynucleotides or polypeptides, as well as antagonists or 

25 agonists of the present invention, include cancers (such as follicular lymphomas, carcinomas 
with p53 mutations, and hormone-dependent tumors, including, but not limited to colon 
cancer, cardiac tumors, pancreatic cancer, melanoma, retinoblastoma, glioblastoma, lung 
cancer, intestinal cancer, testicular cancer, stomach cancer, neuroblastoma, myxoma, myoma, 
lymphoma, endothelioma, osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, 

30 adenoma, breast cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune 
disorders (such as, multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary 
cirrhosis, Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus and 
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immune-related glomerulonephritis and rheumatoid arthritis) and viral infections (such as 
herpes viruses, pox viruses and adenoviruses), inflammation, graft v. host disease, acute graft 
rejection, and chronic graft rejection. In preferred embodiments, polynucleotides, 
polypeptides, and/or antagonists of the invention are used to inhibit growth, progression. 
5 and/or metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that could be 
treated or detected by polynucleotides or polypeptides, or agonists or antagonists" 6 fife" 
present invention include, but are not limited to, progression, and/or metastases of 
malignancies and related disorders such as leukemia (including acute leukemias (e.g., acute 

10 lymphocytic leukemia, acute myelocytic leukemia (including myeloblasts, promyelocytic, 
myelomonocytic, monocytic, and erythroleukemia)) and chronic leukemias (e.g., chronic 
myelocytic (granulocytic) leukemia and chronic lymphocytic leukemia)), polycythemia vera, 
lymphomas (e.g., Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, 
Waldenstrom's macroglobulinemia, heavy chain disease, and solid tumors including, but not 

15 limited to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing's 
tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast 
cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal cell carcinoma, 

20 adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, papillary carcinoma, 
papillary adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic 
carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, 
seminoma, embryonal carcinoma, Wilm's tumor, cervical cancer, testicular tumor, lung 
carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial carcinoma, glioma, 

25 astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, pinealoma, 
hemangioblastoma, acoustic neuroma, oligodendroglioma, menangioma, melanoma, 
neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated or detected by 
polynucleotides or polypeptides, as well as agonists or antagonists of the present invention, 

30 include AIDS; neurodegenerative disorders (such as Alzheimer's disease. Parkinson's disease. 
Amyotrophic lateral sclerosis, Retinitis pigmentosa, Cerebellar degeneration and brain tumor 
or prior associated disease); autoimmune disorders (such as, multiple sclerosis, Sjogren's 
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syndrome. Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, 
polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis and 
rheumatoid arthritis) myelodysplastic syndromes (such as aplastic anemia), graft v. host 
disease, ischemic injury (such as that caused by myocardial infarction, stroke and reperfusion 
5 injury), liver injury (e.g., hepatitis related liver injury, ischemia/reperfusion injury, 
cholestosis (bile duct injury) and liver cancer); toxin-induced liver disease (such as that 
"caused by alcohol); septic shockrc'achexia and anorexia: 

Wound Healing and Epithelial Cell Proliferation 

10 In accordance with yet a further aspect of the present invention, there is provided a 

process for utilizing polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, for therapeutic purposes, for example, to stimulate epithelial cell 
proliferation and basal keratinocytes for the purpose of wound healing, and to stimulate hair 
follicle production and healing of dermal wounds. Polynucleotides or polypeptides, as well as 

15 agonists or antagonists of the present invention, may be clinically useful in stimulating 
wound healing including surgical wounds, excisional wounds, deep wounds involving 
damage of the dermis and epidermis, eye tissue wounds, dental tissue wounds, oral, cavity 
wounds, diabetic ulcers, dermal ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, 
burns resulting from heat exposure or chemicals, and other abnormal wound healing 

20 conditions such as uremia, malnutrition, vitamin deficiencies and complications associted 
with systemic treatment with steroids, radiation therapy and antineoplastic drugs and 
* antimetabolites. Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used to promote dermal reestablishment subsequent to dermal 
loss 

25 Polynucleotides or polypeptides, as well as agonists or antagonists of the present 

invention, could be used to increase the adherence of skin grafts to a wound bed and to 
stimulate re-epithelialization from the wound bed. The following are types of grafts that 
polynucleotides or polypeptides, agonists or antagonists of the present invention, could be 
used to increase adherence to a wound bed: autografts, artificial skin, allografts, autodermic 

30 graft, autoepdermic grafts, avacular grafts, Blair-Brown grafts, bone graft, brephoplastic 
grafts, cutis graft, delayed graft, dermic graft, epidermic graft, fascia graft, full thickness 
graft, heterologous graft, xenograft, homologous graft, hyperplastic graft, lamellar graft, 
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mesh graft, mucosal graft, Ollier-Thiersch graft, omenpal graft, patch graft, pedicle graft, 
penetrating graft, split skin graft, thick split graft. Polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention, can be used to promote skin strength and to 
improve the appearance of aged skin. 
5 It is believed that polynucleotides or polypeptides, as well as agonists or antagonists of 

the present invention, mil also produce changes in hepatocyte proliferation, and epithelial 
cell proliferation in the lung, breast, pancreas, stomach, small intesting, and large intestine. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present invention, 
could promote proliferation of epithelial cells such as sebocytes, hair follicles, hepatocytes, 

10 type II pneumocytes, mucin-producing goblet cells, and other epithelial cells and their 
progenitors contained within the skin, lung, liver, and gastrointestinal tract. Polynucleotides 
or polypeptides, agonists or antagonists of the present invention, may promote proliferation 
of endothelial cells, keratinocytes, and basal keratinocytes. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 

15 invention, could also be used to reduce the side effects of gut toxicity that result from 
radiation, chemotherapy treatments or viral infections. Polynucleotides or polypeptides, as 
well as agonists or antagonists of the present invention, may have a cytoprotective effect on 
the small intestine mucosa. Polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, may also stimulate healing of mucositis (mouth ulcers) 

20 that result from chemotherapy and viral infections. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could further be used in full regeneration of skin in foil and partial thickness skin 
defects, including burns, (i.e., repopulation of hair follicles, sweat glands, and sebaceous 
glands), treatment of other skin defects such as psoriasis. Polynucleotides or polypeptides, as 

25 well as agonists or antagonists of the present invention, could be used to treat epidermolysis 
bullosa, a defect in adherence of the epidermis to the underlying dermis which results in 
frequent, open and painful blisters by accelerating reepithelialization of these lesions. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present invention, 
could also be used to treat gastric and doudenal ulcers and help heal by scar formation of the 

30 mucosal lining and regeneration of glandular mucosa and duodenal mucosal lining more 
rapidly. Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large intestine, 
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respectively. Thus, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used to promote the resurfacing of the mucosal surface to aid 
more rapid healing and to prevent progression of inflammatory bowel disease. Treatment 
with polynucleotides or polypeptides, agonists or antagonists of the present invention, is 
5 expected to have a significant effect on the production of mucus throughout the 

gastrointestinal tract^ and could be used to protect the intestinal mucosa from injurious 

substances that are ingested or following surgery. Polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention, could be used to treat diseases associate with 
the under expression. 

10 Moreover, polynucleotides or polypeptides, as well as agonists or antagonists of the 

present invention, could be used to prevent and heal damage to the lungs due to various 
pathological states. Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, which could stimulate proliferation and differentiation and promote the 
repair of alveoli and brochiolar epithelium to prevent or treat acute or chronic lung damage. 

15 For example, emphysema, which results in the progressive loss of aveoli, and inhalation 
injuries, i.e., resulting from smoke inhalation and burns, that cause necrosis of the bronchiolar 
epithelium and alveoli could be effectively treated using polynucleotides or polypeptides, 
agonists or antagonists of the present invention. Also, polynucleotides or polypeptides, as 
well as agonists or antagonists of the present invention, could be used to stimulate the 

20 proliferation of and differentiation of type II pneumocytes, which may help treat or prevent 
disease such as hyaline membrane diseases, such as infant respiratory distress syndrome and 
bronchopulmonary displasia, in premature infants. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could stimulate the proliferation and differentiation of hepatocytes and, thus, could 

25 be used to alleviate or treat liver diseases and pathologies such as fulminant liver failure 
caused by cirrhosis, liver damage caused by viral hepatitis and toxic substances (i.e., 
acetaminophen, carbon tetraholoride and other hepatotoxins known in the art). 

In addition, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used treat or prevent the onset of diabetes mellitus. In patients 

30 with newly diagnosed Types I and II diabetes, where some islet cell function remains, 
polynucleotides or polypeptides, as well as agonists or antagonists of the present invention, 
could be used to maintain the islet function so as to alleviate, delay or prevent permanent 
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manifestation of the disease. Also, polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, could be used as an auxiliary in islet cell transplantation 
to improve or promote islet cell function. 

5 Neurological Diseases 

In accordance with yet a further aspect of the present invention, there is provided a 
process for utilizing polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, for therapeutic purposes, for example, to stimulate neurological cell 

10 proliferation and/or differentiation. Therefore, polynucleotides, polypeptides, agonists and/or 
antagonists of the invention may be used to treat and/or detect neurologic diseases. 
Moreover, polynucleotides or polypeptides, or agonists or antagonists of the invention, can be 
used as a marker or detector of a particular nervous system disease or disorder. 

Examples of neurologic diseases which can be treated or detected with 

15 polynucleotides, polypeptides, agonists, and/or antagonists of the present invention include 
brain diseases, such as metabolic brain diseases which includes phenylketonuria such as 
maternal phenylketonuria, pyruvate carboxylase deficiency, pyruvate dehydrogenase 
complex deficiency, Wernicke's Encephalopathy, brain edema, brain neoplasms such as 
cerebellar neoplasms which include infratentorial neoplasms, cerebral ventricle neoplasms 

20 such as choroid plexus neoplasms, hypothalamic neoplasms, supratentorial neoplasms, 
canavan disease, cerebellar diseases such as cerebellar ataxia which include spinocerebellar 
degeneration such as ataxia telangiectasia, cerebellar dyssynergia, Friederich's Ataxia, 
Machado-Joseph Disease, olivopontocerebellar atrophy, cerebellar neoplasms such as 
infratentorial neoplasms, diffuse cerebral sclerosis such as encephalitis periaxialis, globoid 

25 cell leukodystrophy, metachromatic leukodystrophy and subacute sclerosing panencephalitis, 
cerebrovascular disorders (such as carotid artery diseases which include carotid artery 
thrombosis, carotid stenosis and Moyamoya Disease, cerebral amyloid angiopathy, cerebral 
aneurysm, cerebral anoxia, cerebral arteriosclerosis, cerebral arteriovenous malformations, 
cerebral artery diseases, cerebral embolism and thrombosis such as carotid artery thrombosis, 

30 sinus thrombosis and Wallenberg's Syndrome, cerebral hemorrhage such as epidural 
hematoma, subdural hematoma and subarachnoid hemorrhage, cerebral infarction, cerebral 
ischemia such as transient cerebral ischemia, Subclavian Steal Syndrome and vertebrobasilar 
insufficiency, vascular dementia such as multi-infarct dementia, periventricular leukomalacia, 
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vascular headache such as cluster headache, migraine, dementia such as AIDS Dementia 
Complex, presenile dementia such as Alzheimer's Disease and Creutzfeldt-Jakob Syndrome, 
senile dementia such as Alzheimer's Disease and progressive supranuclear palsy, vascular 
dementia such as multi-infarct dementia, encephalitis which include encephalitis periaxialis, 
5 viral encephalitis such as epidemic encephalitis, Japanese Encephalitis, St. Louis 
Encephalnis, tick-borne encephalitis and West Nile Fever, acute disseminated 
encephalomyelitis, meningoencephalitis such as uveomeningoencephalitic syndrome, 
Postencephalitic Parkinson Disease and subacute sclerosing panencephalitis, 
encephalomalacia such as periventricular leukomalacia, epilepsy such as generalized epilepsy 

10 which includes infantile spasms, absence epilepsy, myoclonic epilepsy which includes 
MERRF Syndrome, tonic-clonic epilepsy, partial epilepsy such as complex partial epilepsy, 
frontal lobe epilepsy and temporal lobe epilepsy, post-traumatic epilepsy, status epilepticus 
such as Epilepsia Partialis Continua, Hallervorden-Spatz Syndrome, hydrocephalus such as 
Dandy- Walker Syndrome and normal pressure hydrocephalus, hypothalamic diseases such as 

15 hypothalamic neoplasms, cerebral malaria, narcolepsy which includes cataplexy, bulbar 
poliomyelitis, cerebri pseudotumor, Rett Syndrome, Reye's Syndrome, thalamic diseases, 
cerebral toxoplasmosis, intracranial tuberculoma and Zellweger Syndrome, central nervous 
system infections such as AIDS Dementia Complex, Brain Abscess, subdural empyema, 
encephalomyelitis such as Equine Encephalomyelitis, Venezuelan Equine Encephalomyelitis, 

20 Necrotizing Hemorrhagic Encephalomyelitis, Visna. cerebral malaria, meningitis such as 
arachnoiditis, aseptic meningtitis such as viral meningtitis which includes lymphocytic 
choriomeningitis. Bacterial meningtitis which includes Haemophilus Meningtitis, Listeria 
Meningtitis. Meningococcal Meningtitis such as Waterhouse-Friderichsen Syndrome, 
Pneumococcal Meningtitis and meningeal tuberculosis, fungal meningitis such as 

25 Cryptococcal Meningtitis, subdural effusion, meningoencephalitis such as 
uvemeningoencephalitic syndrome, myelitis such as transverse myelitis, neurosyphilis such 
as tabes dorsalis, poliomyelitis which includes bulbar poliomyelitis and postpoliomyelitis 
syndrome, prion diseases (such as Creutzfeldt-Jakob Syndrome, Bovine Spongiform 
Encephalopathy, Gerstmann-Straussler Syndrome, Kuru, Scrapie) cerebral toxoplasmosis, 

30 central nervous system neoplasms such as brain neoplasms that include cerebellar 
neoplasms such as infratentorial neoplasms, cerebral ventricle neoplasms such as choroid 
plexus neoplasms, hypothalamic neoplasms and supratentorial neoplasms, meningeal 
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neoplasms, spinal cord neoplasms which include epidural neoplasms, demyelinating diseases 
such as Canavan Diseases, diffuse cerebral sceloris which includes adrenoleukodystrophy. 
encephalitis periaxialis, globoid cell leukodystrophy, diffuse cerebral sclerosis such as 
metachromatic leukodystrophy, allergic encephalomyelitis, necrotizing hemorrhagic 
5 encephalomyelitis, progressive multifocal leukoencephalopathy, multiple sclerosis, central 
pontine myelinolysis, transverse myelitis, neuromyelitis optica, Scrapie, Swayback, Chronic 
Fatigue Syndrome, Visna, High Pressure Nervous Syndrome, Meningism, spinal cord 
diseases such as amyotonia congenita, amyotrophic lateral sclerosis, spinal muscular atrophy 
such as Werdnig-Hoffmann Disease, spinal cord compression, spinal cord neoplasms such as 

10 epidural neoplasms, syringomyelia. Tabes Dorsalis, Stiff-Man Syndrome, mental retardation 
such as Angelman Syndrome, Cri-du-Chat Syndrome, De Lange's Syndrome, Down 
Syndrome, Gangliosidoses such as gangliosidoses G(M1), Sandhoff Disease, Tay-Sachs 
Disease, Hartnup Disease, homocystinuria, Laurence-Moon- Biedl Syndrome, Lesch-Nyhan 
Syndrome, Maple Syrup Urine Disease, mucolipidosis such as fiicosidosis, neuronal ceroid- 

15 lipofuscinosis, oculocerebrorenal syndrome, phenylketonuria such as maternal 
phenylketonuria, Prader-Willi Syndrome, Rett Syndrome, Rubinstein-Taybi Syndrome, 
Tuberous Sclerosis, WAGR Syndrome, nervous system abnormalities such as 
holoprosencephaly, neural tube defects such as anencephaly which includes 
hydrangencephaly, Arnold-Chairi Deformity, encephalocele, meningocele, 

20 meningomyelocele, spinal dysraphism such as spina bifida cystica and spina bifida occulta, 
hereditary motor and sensory neuropathies which include Charcot-Marie Disease, Hereditary 
optic atrophy, Refsum's Disease, hereditary spastic paraplegia, Werdnig-Hoffmann Disease, 
Hereditary Sensory and Autonomic Neuropathies such as Congenital Analgesia and Familial 
Dysautonomia, Neurologic manifestations (such as agnosia that include Gerstmann's 

25 Syndrome, Amnesia such as retrograde amnesia, apraxia, neurogenic bladder, cataplexy, 
communicative disorders such as hearing disorders that includes deafness, partial hearing 
loss, loudness recruitment and tinnitus, language disorders such as aphasia which include 
agraphia, anomia, broca aphasia, and Wernicke Aphasia, Dyslexia such as Acquired 
Dyslexia, language development disorders, speech disorders such as aphasia which includes 

30 anomia, broca aphasia and Wernicke Aphasia, articulation disorders, communicative 
disorders such as speech disorders which include dysarthria, echolalia, mutism and stuttering, 
voice disorders such as aphonia and hoarseness, decerebrate state, delirium, fasciculation, 
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hallucinations, meningism, movement disorders such as angelman syndrome, ataxia, 
athetosis, chorea, dystonia, hypokinesia, muscle hypotonia, myoclonus, tic, torticollis and 
tremor, muscle hypertonia such as muscle rigidity such as stiff-man syndrome, muscle 
spasticity, paralysis such as facial paralysis which includes Herpes Zoster Oticus, 
5 Gastroparesis. Hemiplegia, ophthalmoplegia such as diplopia. Duane's Syndrome, Horner's 
Syndrome, Chronic progressive external ophthalmoplegia such as Kearns Syndrome. Bulbar 
Paralysis, Tropical Spastic Paraparesis, Paraplegia such as Brown-Sequard Syndrome, 
quadriplegia, respiratory paralysis and vocal cord paralysis, paresis, phantom limb, taste 
disorders such as ageusia and dysgeusia, vision disorders such as amblyopia, blindness, color 

10 vision defects, diplopia, hemianopsia, scotoma and subnormal vision, sleep disorders such as 
hypersomnia which includes Kleine-Levin Syndrome, insomnia, and somnambulism, spasm 
such as trismus, unconsciousness such as coma, persistent vegetative state and syncope and 
vertigo, neuromuscular diseases such as amyotonia congenita, amyotrophic lateral sclerosis, 
Lambert-Eaton Myasthenic Syndrome, motor neuron disease, muscular atrophy such as 

15 spinal muscular atrophy, Charcot-Marie Disease and Werdnig-Hoffmann Disease, 
Postpoliomyelitis Syndrome, Muscular Dystrophy, Myasthenia Gravis, Myotonia Atrophica, 
Myotonia Confenita, Nemaline Myopathy, Familial Periodic Paralysis, Multiplex 
Paramyoclonus, Tropical Spastic Paraparesis and Stiff-Man Syndrome, peripheral nervous 
system diseases such as acrodynia, amyloid neuropathies, autonomic nervous system diseases 

20 such as Adie's Syndrome. Barre-Lieou Syndrome, Familial Dysautonomia, Horner's 
Syndrome, Reflex Sympathetic Dystrophy and Shy-Drager Syndrome, Cranial Nerve 
Diseases such as Acoustic Nerve Diseases such as Acoustic Neuroma which includes 
Neurofibromatosis 2, Facial Nerve Diseases such as Facial Neuralgia,Melkersson-Rosenthal 
Syndrome, ocular motility disorders which includes amblyopia, nystagmus, oculomotor nerve 

25 paralysis, ophthalmoplegia such as Duane's Syndrome, Horner's Syndrome, Chronic 
Progressive External Ophthalmoplegia which includes Kearns Syndrome, Strabismus such as 
Esotropia and Exotropia, Oculomotor Nerve Paralysis, Optic Nerve Diseases such as Optic 
Atrophy which includes Hereditary Optic Atrophy, Optic Disk Drusen. Optic Neuritis such as 
Neuromyelitis Optica, Papilledema, Trigeminal Neuralgia, Vocal Cord Paralysis, 

30 Demyelinating Diseases such as Neuromyelitis Optica and Swayback. Diabetic neuropathies 
such as diabetic foot, nerve compression syndromes such as carpal tunnel syndrome, tarsal 
tunnel syndrome, thoracic outlet syndrome such as cervical rib syndrome, ulnar nerve 
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compression syndrome, neuralgia such as causalgia, cervico-brachial neuralgia, facial 
neuralgia and trigeminal neuralgia, neuritis such as experimental allergic neuritis, optic 
neuritis, polyneuritis, polyradiculoneuritis and radiculities such as polyradiculitis, hereditary 
motor and sensory neuropathies such as Charcot-Marie Disease. Hereditary Optic Atrophy, 
5 Refsum's Disease, Hereditary Spastic Paraplegia and Werdnig-Hoffmann Disease, Hereditary 
_ Sensory and Autonomic Neuropathies which include Congenital Analgesia and Familial 
Dysautonomia, POEMS Syndrome, Sciatica, Gustatory Sweating and Tetany). 

Infectious Disease 

10 Polynucleotides or polypeptides, as well as agonists or antagonists of the present 

invention can be used to treat or detect infectious agents. For example, by increasing the 
immune response, particularly increasing the proliferation and differentiation of B and/or T 
cells, infectious diseases may be treated. The immune response may be increased by either 
enhancing an existing immune response, or by initiating a new immune response. 

15 Alternatively, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention may also directly inhibit the infectious agent, without necessarily eliciting 
an immune response. 

Viruses are one example of an infectious agent that can cause disease or symptoms 
that can be treated or detected by a polynucleotide or polypeptide and/or agonist or antagonist 

20 of the present invention. Examples of viruses, include, but are not limited to Examples of 
viruses, include, but are not limited to the following DNA and RNA viruses and viral 
families: Arbovirus, Adenoviridae, Arenaviridae, Arteri virus, Birnaviridae, Bunyaviridae, 
Caliciviridae, Circoviridae, Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae 
(Hepatitis), Herpesviridae (such as, Cytomegalovirus, Herpes Simplex, Herpes Zoster), 

25 Mononegavirus (e.g., Paramyxoviridae, Morbillivirus, Rhabdoviridae), Orthomyxoviridae 
(e.g., Influenza A, Influenza B, and parainfluenza), Papiloma virus, Papovaviridae, 
Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or Vaccinia), Reoviridae (e.g., 
Rotavirus), Retroviridae (HTLV-I, HTLV-II, Lentivirus), and Togaviridae (e.g., Rubivirus). 
Viruses falling within these families can cause a variety of diseases or symptoms, including, 

30 but not limited to: arthritis, bronchiollitis. respiratory syncytial virus, encephalitis, eye 
infections (e.g., conjunctivitis, keratitis), chronic fatigue syndrome, hepatitis (A, B, C, E, 
Chronic Active, Delta), Japanese B encephalitis, Junin, Chikungunya, Rift Valley fever, 
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yellow fever, meningitis, opportunistic infections (e.g.. AIDS), pneumonia, Burkitt's 
Lymphoma, chickenpox, hemorrhagic fever, Measles, Mumps, Parainfluenza, Rabies, the 
common cold. Polio, leukemia, Rubella, sexually transmitted diseases, skin diseases (e.g., 
Kaposi's, wans), and viremia. polynucleotides or polypeptides, or agonists or antagonists of 
5 the invention, can be used to treat or detect any of these symptoms or diseases. In specific 

embodiments, polynucleotid.es, polypeptides, or agonists or antagonists of the invention are 

used to treat: meningitis, Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional 
specific embodiment polynucleotides, polypeptides, or agonists or antagonists of the 
invention are used to treat patients nonresponsive to one or more other commercially 

10 available hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, 
or agonists or antagonists of the invention are used to treat AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and that can 
be treated or detected by a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention include, but not limited to, include, but not limited to, the following Gram- 

15 Negative and Gram-positive bacteria and bacterial families and ftmgi: Actinomycetales (e.g., 
Corynebacterium, Mycobacterium, Norcardia), Cryptococcus neoformans, Aspergillosis, 
Bacillaceae (e.g., Anthrax, Clostridium), Bacteroidaceae, Blastomycosis, Bordetella, Borrelia 
(e.g., Borrelia burgdorferi, Brucellosis, Candidiasis, Campylobacter, Coccidioidomycosis, 
Cryptococcosis, Dermatocycoses, E. coli (e.g., Enterotoxigenic E. coli and 

20 Enterohemorrhagic E. coli), Enterobacteriaceae (Klebsiella, Salmonella (e.g., Salmonella 
typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, Helicobacter, 
Legionellosis. Leptospirosis, Listeria, Mycoplasmatales, Mycobacterium leprae, Vibrio 
cholerae, Neisseriaceae (e.g., Acinetobacter, Gonorrhea, Menigococcal), Meisseria 
meningitidis, Pasteurellacea Infections (e.g., Actinobacillus, Heamophilus (e.g., Heamophilus 

25 influenza type B), Pasteurella), Pseudomonas, Rickettsiaceae, Chlamydiaceae, Syphilis, 
Shigella spp.. Staphylococcal, Meningococcal, Pneumococcal and Streptococcal (e.g., 
Streptococcus pneumoniae and Group B Streptococcus). These bacterial or fungal families 
can cause the following diseases or symptoms, including, but not limited to: bacteremia, 
endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), gingivitis, opportunistic 

30 infections (e.g.. AIDS related infections), paronychia, prosthesis-related infections. Reiter's 
Disease, respiratory tract infections, such as Whooping Cough or Empyema, sepsis, Lyme 
Disease, Cat-Scratch Disease, Dysentery, Paratyphoid Fever, food poisoning, Typhoid, 
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pneumonia. Gonorrhea, meningitis (e.g., mengitis types A and B). Chlamydia. Syphilis, 
Diphtheria. Leprosy. Paratuberculosis, Tuberculosis, Lupus, Botulism, gangrene, tetanus, 
impetigo. Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., 
cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections. 
5 Polynucleotides or polypeptides, agonists or antagonists of the invention, can be used to treat 
— or detect any -of. these symptoms or diseases. Jn specific embo^diments, _Ppolynucleotides, 
polypeptides, agonists or antagonists of the invention are used to treat: tetanus, Diptheria, 
botulism, and/or meningitis type B. 

Moreover, parasitic agents causing disease or symptoms that can be treated or 

10 detected by a polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention include, but not limited to, the following families or class: Amebiasis, Babesiosis, 
Coccidiosis, Cryptosporidiosis, Dientamoebiasis, Dourine, Ectoparasitic, Giardiasis, 
Helminthiasis, Leishmaniasis, Theileriasis, Toxoplasmosis, Trypanosomiasis, and 
Trichomonas and Sporozoans (e.g., Plasmodium virax, Plasmodium falciparium, Plasmodium 

15 malariae and Plasmodium ovale). These parasites can cause a variety of diseases or 
symptoms, including, but not limited to: Scabies, Trombiculiasis, eye infections, intestinal 
disease (e.g., dysentery, giardiasis), liver disease, lung disease, opportunistic infections (e.g., 
AIDS related), malaria, pregnancy complications, and toxoplasmosis, polynucleotides or 
polypeptides, or agonists or antagonists of the invention, can be used to treat or detect any of 

20 these symptoms or diseases. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention of the present invention could either be by administering an effective amount of a 
polypeptide to the patient, or by removing cells from the patient, supplying the cells with a 
polynucleotide of the present invention, and returning the engineered cells to the patient (ex 

25 vivo therapy). Moreover, the polypeptide or polynucleotide of the present invention can be 
used as an antigen in a vaccine to raise an immune response against infectious disease. 

Regeneration 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
30 invention can be used to differentiate, proliferate, and attract cells. leading to the regeneration 
of tissues. (See, Science 276:59-87 (1997).) The regeneration of tissues could be used to 
repair, replace, or protect tissue damaged by congenital defects, trauma (wounds, burns, 
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incisions, or ulcers), age, disease (e.g. osteoporosis, osteocarthritis, periodontal disease, liver 
failure), surgery, including cosmetic plastic surgery, fibrosis, reperfusion injury, or systemic 
cytokine damage. 

Tissues that could be regenerated using the present invention include organs (e.g., 
5 pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal or cardiac), 

vasculature~Cincluding_vascular^ skeletal (bone, 

cartilage, tendon, and ligament) tissue. Preferably, regeneration occurs without or decreased 
scarring. Regeneration also may include angiogenesis. 

Moreover, polynucleotides or polypeptides, as well as agonists or antagonists of the 
10 present invention, may increase regeneration of tissues difficult to heal. For example, 
increased tendon/ligament regeneration would quicken recovery time after damage. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present invention 
could also be used prophylactically in an effort to avoid damage. Specific diseases that could 
be treated include of tendinitis, carpal tunnel syndrome, and other tendon or ligament defects. 
15 A further example of tissue regeneration of non-healing wounds includes pressure ulcers, 
ulcers associatedwith vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using polynucleotides 
or polypeptides, as well as agonists or antagonists of the present invention, to proliferate and 
differentiate nerve cells. Diseases that could be treated using this method include central and 
20 peripheral nervous system diseases, neuropathies, or mechanical and traumatic disorders 
(e.g., spinal cord disorders, head trauma, cerebrovascular disease, and stoke). Specifically, 
diseases associated with peripheral nerve injuries, peripheral neuropathy (e.g., resulting from 
chemotherapy or other medical therapies), localized neuropathies, and central nervous system 
diseases (e.g., Alzheimer's disease. Parkinson's disease, Huntington's disease, amyotrophic 
25 lateral sclerosis, and Shy-Drager syndrome), could all be treated using the polynucleotides or 
polypeptides, as well as agonists or antagonists of the present invention. 

Chemotaxis 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
30 invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes cells 
(e.g:, monocytes, fibroblasts, neutrophils, T-cells. mast cells, eosinophils, epithelial and/or 
endothelial cells) to a particular site in the body, such as inflammation, infection, or site of 
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hyperproliferation. The mobilized cells can then fight off and/or heal the particular trauma or 
abnormality. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention may increase chemotaxic activity of particular cells. These chemotactic molecules 
can then be used to treat inflammation, infection, hyperproliferative disorders, or any immune 
-system disorder by increasing the-number_of cells targeted jo_a_particular location jn the body. 
For example, chemotaxic molecules can be used to treat wounds and other trauma to tissues 
by attracting immune cells to the injured location. Chemotactic molecules of the present 
invention can also attract fibroblasts, which can be used to treat wounds. 

It is also contemplated that polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention may inhibit chemotactic activity. These molecules could 
also be used to treat disorders. Thus, polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention could be used as an inhibitor of chemotaxis. 

Binding Activity 

A polypeptide of the present invention may be used to screen for molecules that bind 
to the polypeptide or for molecules to which the polypeptide binds. The binding of the 
polypeptide and the molecule may activate (agonist), increase, inhibit (antagonist), or 
decrease activity of the polypeptide or the molecule bound. Examples of such molecules 
include antibodies, oligonucleotides, proteins (e.g., receptors),or small molecules. 

Preferably, the molecule is closely related to the natural ligand of the polypeptide, 
e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural or functional 
mimetic. (See, Coligan et al., Current Protocols in Immunology l(2):Chapter 5 (1991).) 
Similarly, the molecule can be closely related to the natural receptor to which the polypeptide 
binds, or at least, a fragment of the receptor capable of being bound by the polypeptide (e.g., 
active site). In either case, the molecule can be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate cells 
which express the polypeptide. Preferred cells include cells from mammals, yeast, 
Drosophila. or E. coli. Cells expressing the polypeptide (or cell membrane containing the 
expressed polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of either the 
polypeptide or the molecule. 
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The assay may simply test binding of a candidate compound to the polypeptide, 
wherein binding is detected by a label, or in an assay involving competition with a labeled 
competitor. Further, the assay may test whether the candidate compound results in a signal 
generated by binding to the polypeptide. 

Alternatively, the assay can be carried out using cell-free preparations, 
- polypeptide/molecule. affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate compound 
with a solution containing a polypeptide, measuring polypeptide/molecule activity or 
binding, and comparing the polypeptide/molecule activity or binding to a standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a sample 
(e.g., biological sample) using a monoclonal or polyclonal antibody. The antibody can 
measure polypeptide level or activity by either binding, directly or indirectly, to the 
polypeptide or by competing with the polypeptide for a substrate. 

Additionally, the receptor to which the polypeptide of the present invention binds can 
be identified by numerous methods known to those of skill in the art, for example, ligand 
panning and FACS sorting (Coligan, et al., Current Protocols in Immun., 1(2), Chapter 5, 
(1991)). For example, expression cloning is employed wherein polyadenylated RNA is 
prepared from a cell responsive to the polypeptides, for example, NIH3T3 cells which are 
known to contain multiple receptors for the FGF family proteins, and SC-3 cells, and a cDNA 
library created from this RNA is divided into pools and used to transfect COS cells or other 
cells that are not responsive to the polypeptides. Transfected cells which are grown on glass 
slides are exposed to the polypeptide of the present invention, after they have been labelled. 
The polypeptides can be labeled by a variety of means including iodination or inclusion of a 
recognition site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to auto-radiographic 
analysis. Positive pools are identified and sub-pools are prepared and re-transfected using an 
iterative sub-pooling and re-screening process, eventually yielding a single clones that 
encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides can be 
photoaffinity linked with cell membrane or extract preparations that express the receptor 
molecule. Cross-linked material is resolved by PAGE analysis and exposed to X-ray film. 
The labeled complex containing the receptors of the polypeptides can be excised, resolved 
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into peptide fragments, and subjected to protein microsequencing. The amino acid sequence 
obtained from microsequencing would be used to design a set of degenerate oligonucleotide 
probes to screen a cDNA library to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or 
5 codon-shuffling (collectively referred to as "DNA shuffling") may be employed to modulate 

the activities of the polypeptide of the present invention thereby effectively generating 

agonists and antagonists of the polypeptide of the present invention. See generally, U.S. 
Patent Nos. 5,605,793, 5,81 1,238, 5,830,721, 5,834,252, and 5,837,458, and Patten, P. A. ; et 
aL, Can. Opinion Bioteclmol. 8:724-33 (1997); Harayama, S. Trends Biotechnoi 16(2):76- 

10 82 (1998); Hansson, L. O., et aL J. MoL Biol. 287:265-76 (1999); and Lorenzo, M. M. and 
Biasco, R. Biotechniques 24(2):308-13 (1998) (each of these patents and publications are 
hereby incorporated by reference). In one embodiment, alteration of polynucleotides and 
corresponding polypeptides may be achieved by DNA shuffling. DNA shuffling involves the 
assembly of two or more DNA segments into a desired molecule by homologous, or site- 

15 specific, recombination. In another embodiment, polynucleotides and corresponding 
polypeptides may be alterred by being subjected to random mutagenesis by error-prone PCR, 
random nucleotide insertion or other methods prior to recombination. In another 
embodiment, one or more components, motifs, sections, parts, domains, fragments, etc., of 
the polypeptide of the present invention may be recombined with one or more components, 

20 motifs, sections, parts, domains, fragments, etc. of one or more heterologous molecules. In 
preferred embodiments, the heterologous molecules are family members. In further preferred 
embodiments, the heterologous molecule is a growth factor such as, for example, 
platelet-derived growth factor (PDGF), insulin-like growth factor (IGF-I), transforming 
growth factor (TGF)-alpha, epidermal growth factor (EGF), fibroblast growth factor (FGF), 

25 TGF-beta, bone morphogenetic protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins 
A and B, decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), 
nodal, MIS, inhibin-alpha, TGF-beta 1, TGF-beta2, TGF-beta3, TGF-beta5, and glial-derived 
neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the polypeptide of the 

30 present invention. Biologically active fragments are those exhibiting activity similar, but not 
necessarily identical, to an activity of the polypeptide of the present invention. The 
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biological activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. 

Additionally, this invention provides a method of screening compounds to identify 
those which modulate the action of the polypeptide of the present invention. An example of 
5 such an assay comprises combining a mammalian fibroblast cell, a the polypeptide of the 

present inyention v _the_compound.to_ be_screened and ^[H] thymidine under cell culture 

conditions where the fibroblast cell would normally proliferate. A control assay may be 
performed in the absence of the compound to be screened and compared to the amount of 
fibroblast proliferation in the presence of the compound to determine if the compound 

10 stimulates proliferation by determining the uptake of 3[H] thymidine in each case. The 
amount of fibroblast cell proliferation is measured by liquid scintillation chromatography 
which measures the incorporation of 3[H] thymidine. Both agonist and antagonist 
compounds may be identified by this procedure. 

In another method, a mammalian cell or membrane preparation expressing a receptor 

15 for a polypeptide of the present invention is incubated with a labeled polypeptide of the 
present invention in the presence of the compound. The ability of the compound to enhance 
or block this interaction could then be measured. Alternatively, the response of a known 
second messenger system following interaction of a compound to be screened and the 
receptor is measured and the ability of the compound to bind to the receptor and elicit a 

20 second messenger response is measured to determine if the compound is a potential agonist 
or antagonist. Such second messenger systems include but are not limited to, cAMP 
guanylate cyclase, ion channels or phosphoinosttide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. The 
molecules discovered using these assays can be used to treat disease or to bring about a 

25 particular result in a patient (e.g., blood vessel growth) by activating or inhibiting the 
polypeptide/molecule. Moreover, the assays can discover agents which may inhibit or 
enhance the production of the polypeptides of the invention from suitably manipulated cells 
or tissues. 

Therefore, the invention includes a method of identifying compounds which bind to a 
30 polypeptide of the invention comprising the steps of: (a) incubating a candidate binding 
compound with a polypeptide of the present invention; and (b) determining if binding has 
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occurred. Moreover, the invention includes a method of identifying agonists/antagonists 
comprising the steps of: (a) incubating a candidate compound with a polypeptide of the 
present invention, (b) assaying a biological activity, and (b) determining if a biological 
activity of the polypeptide has been altered. 

5 

Targeted Delivery 

In another embodiment, the invention provides a method of delivering compositions 
to targeted cells expressing a receptor for a polypeptide of the invention, or cells expressing 
a cell bound form of a polypeptide of the invention. 

10 As discussed herein, polypeptides or antibodies of the invention may be associated 

with heterologous polypeptides, heterologous nucleic acids, toxins, or prodrugs via 
hydrophobic, hydrophilic, ionic and/or covalent interactions. In one embodiment, the 
invention provides a method for the specific delivery of compositions of the invention to cells 
by administering polypeptides of the invention (including antibodies) that are associated with 

15 heterologous polypeptides or nucleic acids. In one example, the invention provides a method 
for delivering a therapeutic protein into the targeted cell. In another example, the invention 
provides a method for delivering a single stranded nucleic acid (e.g., antisense or ribozymes) 
or double stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or 
replicate episomally and that can be transcribed) into the targeted cell. 

20 In another embodiment, the invention provides a method for the specific destruction 

of cells (e.g., the destruction of tumor cells) by administering polypeptides of the invention 
(e.g., polypeptides of the invention or antibodies of the invention) in association with toxins 
or cytotoxic prodrugs. 

By u toxin" is meant compounds that bind and activate endogenous cytotoxic effector 

25 systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of toxins, or any 
molecules or enzymes not normally present in or on the surface of a cell that under defined 
conditions cause the cell's death. Toxins that may be used according to the methods of the 
invention include, but are not limited to, radioisotopes known in the art, compounds such as, 
for example, antibodies (or complement fixing containing portions thereof) that bind an 

30 inherent or induced endogenous cytotoxic effector system, thymidine kinase, endonuclease, 
RNAse, alpha toxin, ricin, abrin, Pseudomonas exotoxin A, diphtheria toxin, saporin, 
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momordin, gelonin. pokeweed antiviral protein, alpha-sarcin and cholera toxin. By 
Cytotoxic prodrug" is meant a non-toxic compound that is converted by an enzyme, 
normally present in the cell, into a cytotoxic compound. Cytotoxic prodrugs that may be 
used according to the methods of the invention include, but are not limited to, glutamyl 
5 derivatives of benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 
mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives of 
doxorubicin. 

Drug Screening 

10 Further contemplated is the use of the polypeptides of the present invention, or the 

polynucleotides encoding these polypeptides, to screen for molecules which modify the 
activities of the polypeptides of the present invention. Such a method would include 
contacting the polypeptide of the present invention with a selected compound(s) suspected of 
having antagonist or agonist activity, and assaying the activity of these polypeptides 

15 following binding. 

This invention is particularly useful for screening therapeutic compounds by using the 
polypeptides of the present invention, or binding fragments thereof, in any of a variety of 
drug screening techniques. The polypeptide or fragment employed in such a test may be 
affixed to a solid support, expressed on a cell surface, free in solution, or located 

20 intracellular^. One method of drug screening utilizes eukaryotic or prokaryotic host cells 
which are stably transformed with recombinant nucleic acids expressing the polypeptide or 
fragment. Drugs are screened against such transformed cells in competitive binding assays. 
One may measure, for example, the formulation of complexes between the agent being tested 
and a polypeptide of the present invention. 

25 Thus, the present invention provides methods of screening for drugs or any other 

agents which affect activities mediated by the polypeptides of the present invention. These 
methods comprise contacting such an agent with a polypeptide of the present invention or a 
fragment thereof and assaying for the presence of a complex between the agent and the 
polypeptide or a fragment thereof, by methods well known in the art. In such a competitive 

30 binding assay, the agents to screen are typically labeled. Following incubation, free agent is 
separated from that present in bound form, and the amount of free or uncomplexed label is a 
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measure of the ability of a particular agent to bind to the polypeptides of the present 
invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present invention, and 
5 is described in great detail in European Patent Application 84/03564, published on September 

1-3,4984, which is incorporated. herein hy_reference herein. Briefly stated, large numbers of 

different small peptide test compounds are synthesized on a solid substrate, such as plastic 
pins or some other surface. The peptide test compounds are reacted with polypeptides of the 
present invention and washed. Bound polypeptides are then detected by methods well known 

10 in the art. Purified polypeptides are coated directly onto plates for use in the aforementioned 
drug screening techniques. In addition, non-neutralizing antibodies may be used to capture 
the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays in 
which neutralizing antibodies capable of binding polypeptides of the present invention 

15 specifically compete with a test compound for binding to the polypeptides or fragments 
thereof. In this manner, the antibodies are used to detect the presence of any peptide which 
shares one or more antigenic epitopes with a polypeptide of the invention. 

Antisense And Ribozvme (Antagonists) 

20 In specific embodiments, antagonists according to the present invention are nucleic 

acids corresponding to the sequences contained in SEQ ID NO:X, or the complementary 
strand thereof, and/or to nucleotide sequences contained in the cDNA contained in the related 
cDNA clone identified in Table 1 . In one embodiment, antisense sequence is generated 
internally, by the organism, in another embodiment, the antisense sequence is separately 

25 administered (see, for example, O'Connor, J., Neurochem. 56:560 (1991). 
Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, 
FL (1988). Antisense technology can be used to control gene expression through antisense 
DNA or RNA, or through triple-helix formation. Antisense techniques are discussed for 
example, in Okano, J., Neurochem. 56:560 (1991); Oligodeoxynucleotides as Antisense 

30 Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple helix formation is 
discussed in, for instance, Lee et al., Nucleic Acids Research 6:3073 (1979); Cooney et ah, 
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Science 241:456 (1988); and Dervan et aL Science 251:1300 (1991). The methods are based 
on binding of a polynucleotide to a complementary DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit the 
growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was previously 
5 described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These experiments were 

performed_injvitro,by incjibAtingJ$JU A similar procedure for 

in vivo use is described in WO 91/15580. Briefly, a pair of oligonucleotides for a given 
antisense RNA is produced as follows: A sequence complimentary to the first 15 bases of the 
open reading frame is flanked by an EcoRl site on the 5 end and a HindlH site on the 3 end. 
10 Next, the pair of oligonucleotides is heated at 90°C for one minute and then annealed in 2X 
ligation buffer (20mM TR1S HC1 pH 7.5, lOmM MgC12, 10MM dithiothreitol (DTT) and 0.2 
mM ATP) and then ligated to the EcoRl/Hind III site of the retroviral vector PMV7 (WO 
91/15580). 

For example, the 5' coding portion of a polynucleotide that encodes the polypeptide of 

15 the present invention may be used to design an antisense RNA oligonucleotide of from about 
10 to 40 base pairs in length. A DNA oligonucleotide is designed to be complementary to a 
region of the gene involved in transcription thereby preventing transcription and the 
production of the receptor. The antisense RNA oligonucleotide hybridizes to the mRNA in 
vivo and blocks translation of the mRNA molecule into receptor polypeptide. 

20 In one embodiment, the antisense nucleic acid of the invention is produced 

intracellular^ by transcription from an exogenous sequence. For example, a vector or a 
portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the invention. 
Such a vector would contain a sequence encoding the antisense nucleic acid. Such a vector 
can remain episomal or become chromosomal ly integrated, as long as it can be transcribed to 

25 produce the desired antisense RNA. Such vectors can be constructed by recombinant DNA 
technology methods standard in the art. Vectors can be plasmid. viral, or others known in the 
art, used for replication and expression in vertebrate cells. Expression of the sequence 
encoding the polypeptide of the present invnetion or fragments thereof, can be by any 
promoter known in the an to act in vertebrate, preferably human cells. Such promoters can 

30 be inducible or constitutive. Such promoters include, but are not limited to, the SV40 early 
promoter region (Bernoist and Chambon, Nature 29:304-310 (1981), the promoter contained 
in the 3' long terminal repeat of Rous sarcoma virus (Yamamoto et al., Cell 22:787-797 
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(1980), the herpes thymidine promoter (Wagner et aL Proc. Natl. Acad. Sci. U.S.A. 78:1441- 
1445 (1981). the regulatory sequences of the metallothionein gene (Brinster. et al., Nature 
296:39-42 (1982)), etc. 

The antisense nucleic acids of the invention comprise a sequence complementary to at 
5 least a portion of an RNA transcript of a gene of the present invention. However, absolute 

complementarity,_although preferred, is not required. A sequence "complementary to at least 

a portion of an RNA," referred to herein, means a sequence having sufficient 
complementarity to be able to hybridize with the RNA, forming a stable duplex; in the case 
of double stranded antisense nucleic acids, a single strand of the duplex DNA may thus be 

10 tested, or triplex formation may be assayed. The ability to hybridize will depend on both the 
degree of complementarity and the length of the antisense nucleic acid. Generally, the larger 
the hybridizing nucleic acid, the more base mismatches with a RNA it may contain and still 
form a stable duplex (or triplex as the case may be). One skilled in the art can ascertain a 
tolerable degree of mismatch by use of standard procedures to determine the melting point of 

1 5 the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., the 5' 
untranslated sequence up to and including the AUG initiation codon, should work most 
efficiently at inhibiting translation. However, sequences complementary to the 3' 
untranslated sequences of mRNAs have been shown to be effective at inhibiting translation of 

20 mRNAs as well. See generally, Wagner, R., 1994, Nature 372:333-335. Thus, 
oligonucleotides complementary to either the 5'- or 3'- non- translated, non-coding regions of 
polynucleotide sequences described herein could be used in an antisense approach to inhibit 
translation of endogenous mRNA. Oligonucleotides complementary to the 5' untranslated 
region of the mRNA should include the complement of the AUG start codon. Antisense 

25 oligonucleotides complementary to mRNA coding regions are less efficient inhibitors of 
translation but could be used in accordance with the invention. Whether designed to 
hybridize to the 5'-, 3'- or coding region of mRNA of the present invention, antisense nucleic 
acids should be at least six nucleotides in length, and are preferably oligonucleotides ranging 
from 6 to about 50 nucleotides in length. In specific aspects the oligonucleotide is at least 10 

30 nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric mixtures or 
derivatives or modified versions thereof, single-stranded or double-stranded. The 
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oligonucleotide can be modified at the base moiety, sugar moiety, or phosphate backbone, for 
example, to improve stability of the molecule, hybridization, etc. The oligonucleotide may 
include other appended groups such as peptides (e.g., for targeting host cell receptors in 
vivo), or agents facilitating transport across the cell membrane (see, e.g., Letsinger et al., 
5 1989, Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556; Lemaitre et al., 1987, Proc. Natl. Acad. 
Sci. 84:648-652; PCT Publication No. WO88/09810, published December 15, 1988) or the 
blood-brain barrier (see, e.g., PCT Publication No. WO89/10134, published April 25, 1988), 
hybridization-triggered cleavage agents. (See, e.g., KjoI et al., 1988, BioTechniques 6:958- 
976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 5:539-549). To this end, the 

10 oligonucleotide may be conjugated to another molecule, e.g., a peptide, hybridization 
triggered cross-linking agent, transport agent, hybridization-triggered cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base moiety which 
is selected from the group including, but not limited to, 5-fluorouracil, 5-bromouracil, 
5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 

15 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 
5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine, 
N6-isopentenyladenine, 1 -methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta- 

20 D-mannosylqueosine, S'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, queosine, 

2- thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uracil- 
5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 3-(3-amino- 

3- N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. 

25 The antisense oligonucleotide may also comprise at least one modified sugar moiety 

selected from the group including, but not limited to, arabinose, 2-fluoroarabinose, xylulose, 
and hexose. 

In yet another embodiment, the antisense oligonucleotide comprises at least one 
modified phosphate backbone selected from the group including, but not limited to, a 
30 phosphorothioate, a phosphorodithioate. a phosphoramidothioate. a phosphoramidate, a 
phosphordiamidate, a methylphosphonate, an alkyl phosphotriester, and a formacetal or 
analog thereof. 
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In yet another embodiment, the antisense oligonucleotide is an a-anomeric 
oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded hybrids with 
complementary RNA in which, contrary to the usual b-units, the strands run parallel to each 
other (Gautier et aL 1987, Nucl. Acids Res. 15:6625-6641). The oligonucleotide is a 2'-0- 
5 methylribonucleotide (Inoue et al., 1987, Nucl. Acids Res. 15:6131-6148), or a chimeric 
RNA-DNA analogue (Inoue et aL, 1987, FEBS Lett. 215:327-330). 

Polynucleotides of the invention may be synthesized by standard methods known in 
the art, e.g. by use of an automated DNA synthesizer (such as are commercially available 
from Biosearch, Applied Biosystems, etc.). As examples, phosphorothioate oligonucleotides 

10 may be synthesized by the method of Stein et al. (1988, Nucl. Acids Res. 16:3209), 
methylphosphonate oligonucleotides can be prepared by use of controlled pore glass polymer 
supports (Sarin et al., 1988, Proc. Natl. Acad. Sci. U.S.A. 85:7448-7451), etc. 

While antisense nucleotides complementary to the coding region sequence could be 
used, those complementary to the transcribed untranslated region are most preferred. 

15 Potential antagonists according to the invention also include catalytic RNA, or a 

ribozyme (See, e.g., PCT International Publication WO 90/1 1364, published October 4, 1990; 
Sarver et al, Science 247:1222-1225 (1990). While ribozymes that cleave mRNA at site 
specific recognition sequences can be used to destroy mRNAs, the use of hammerhead 
ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated by 

20 flanking regions that form complementary base pairs with the target mRNA. The sole 
requirement is that the target mRNA have the following sequence of two bases: 5'-UG-3\ 
The construction and production of hammerhead ribozymes is well known in the art and is 
described more fully in Haseloff and Gerlach, Nature 334:585-591 (1988). There are 
numerous potential hammerhead ribozyme cleavage sites within the nucleotide sequence of 

25 SEQ ID NO:X. Preferably, the ribozyme is engineered so that the cleavage recognition site is 
located near the 5' end of the mRNA; i.e., to increase efficiency and minimize the 
intracellular accumulation of non-functional mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed of 
modified oligonucleotides ( e.g. for improved stability, targeting, etc.) and should be delivered 

30 to cells which express in vivo. DNA constructs encoding the ribozyme may be introduced 
into the cell in the same manner as described above for the introduction of antisense encoding 
DNA. A preferred method of delivery involves using a DNA construct "encoding" the 
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ribozyme under the control of a strong constitutive promoter, such as, for example, pol III or 
pol II promoter, so that transfected cells will produce sufficient quantities of the ribozyme to 
destroy endogenous messages and inhibit translation. Since ribozymes unlike antisense 
molecules, are catalytic, a lower intracellular concentration is required for efficiency. 
5 Antagonist/agonist compounds may be employed to inhibit the cell growth and 

proliferation effects of the polypeptides of the present invention on neoplastic cells and 
tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or prevent abnormal 
cellular growth and proliferation, for example, in tumor formation or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular diseases, and 
10 prevent the proliferation of epithelial lens cells after extracapsular cataract surgery. 
Prevention of the mitogenic activity of the polypeptides of the present invention may also be 
desirous in cases such as restenosis after balloon angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar tissue 
during wound healing. 

15 The antagonist/agonist may also be employed to treat the diseases described herein. 

Thus, the invention provides a method of treating disorders or diseases, including but 
not limited to the disorders or diseases listed throughout this application, associated with 
overexpression of a polynucleotide of the present invention by administering to a patient (a) 
an antisense molecule directed to the polynucleotide of the present invention, and/or (b) a 

20 ribozyme directed to the polynucleotide of the present invention. 

Other Activities 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention, as a 
result of the ability to stimulate vascular endothelial cell growth, may be employed in 
25 treatment for stimulating re-vascularization of ischemic tissues due to various disease 
conditions such as thrombosis, arteriosclerosis, and other cardiovascular conditions. The 
polypeptide, polynucleotide, agonist, or antagonist of the present invention may also be 
employed to stimulate angiogenesis and limb regeneration, as discussed above. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
30 also be employed for treating wounds due to injuries, burns, post-operative tissue repair, and 
ulcers since they are mitogenic to various cells of different origins, such as fibroblast cells 



WO 00/55351 



287 



PCT/US00/05883 



and skeletal muscle cells, and therefore, facilitate the repair or replacement of damaged or 
diseased tissue. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be employed stimulate neuronal growth and to treat and prevent neuronal damage which 
5 occurs in certain neuronal disorders or neurodegenerative conditions such as Alzheimer's 
disease, Parkinson's disease, and AIDS-related complex. A polypeptide, polynucleotide, 
agonist, or antagonist of the present invention may have the ability to stimulate chondrocyte 
growth, therefore, they may be employed to enhance bone and periodontal regeneration and 
aid in tissue transplants or bone grafts. 

10 A polypeptide, polynucleotide, agonist, or antagonist of the present invention may be 

also be employed to prevent skin aging due to sunburn by stimulating keratinocyte growth. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be employed for preventing hair loss, since FGF family members activate hair-forming 
cells and promotes melanocyte growth. Along the same lines, a polypeptide, polynucleotide, 

15 agonist, or antagonist of the present invention may be employed to stimulate growth and 
differentiation of hematopoietic cells and bone marrow cells when used in combination with 
other cytokines. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be employed to maintain organs before transplantation or for supporting cell culture of 
20 primary tissues. A polypeptide, polynucleotide, agonist, or antagonist of the present 
invention may also be employed for inducing tissue of mesodermal origin to differentiate in 
early embryos. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also increase or decrease the differentiation or proliferation of embryonic stem cells, besides, 
25 as discussed above, hematopoietic lineage. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be used to modulate mammalian characteristics, such as body height, weight, hair color, 
eye color, skin, percentage of adipose tissue, pigmentation, size, and shape (e.g., cosmetic 
surgery). Similarly, a polypeptide, polynucleotide, agonist, or antagonist of the present 
30 invention may be used to modulate mammalian metabolism affecting catabolism, anabolism, 
processing, utilization, and storage of energy. 
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A polypeptide, polynucleotide, agonist, or antagonist of the present invention may be 
used to change a mammal's mental state or physical state by influencing biorhythms, 
caricadic rhythms, depression (including depressive disorders), tendency for violence, 
tolerance for pain, reproductive capabilities (preferably by Activin or Inhibin-like activity), 
5 hormonal or endocrine levels, appetite, libido, memory, stress, or other cognitive qualities. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be used as a food additive or preservative, such as to increase or decrease storage 
capabilities, fat content, lipid, protein, carbohydrate, vitamins, minerals, cofactors or other 
nutritional components. 

10 The above-recited applications have uses in a wide variety of hosts. Such hosts 

include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, horse, mouse, 
rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non-human primate, and 
human. In specific embodiments, the host is a mouse, rabbit, goat, guinea pig, chicken, rat, 
hamster, pig, sheep, dog or cat. In preferred embodiments, the host is a mammal. In most 

15 preferred embodiments, the host is a human. 

Other Preferred Embodiments 

Other preferred embodiments of the claimed invention include an isolated nucleic 
acid molecule comprising a nucleotide sequence which is at least 95% identical to a sequence 
20 of at least about 50 contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X or 
the complementary strand thereto, and/or the cDNA in the related cDNA clone contained in 
the deposit. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of positions 
25 identified as "Start" and "End" in columns 7 and 8 as defined for SEQ ID NO:X in Table 1. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 
which is at least 95% identical to a sequence of at least about 150 contiguous nucleotides in 
the nucleotide sequence of SEQ ID NO:X or the complementary strand thereto, and/or the 
cDNA in the related cDNA clone contained in the deposit. 
30 Further preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to a sequence of at least about 500 contiguous 
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nucleotides in the nucleotide sequence of SEQ ID NO:X or the complementary strand thereto, 
and/or the cDNA in the related cDNA clone contained in the deposit. 

A further preferred embodiment is a nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to the nucleotide sequence of SEQ ID NO:X in the 
5 range of positions identified as "Start" and "End" in columns 7 and 8 as defined for SEQ ID 
NO:X in Table I. 

A further preferred embodiment is an isolated nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the complete nucleotide sequence of 
SEQ ID NO:X or the complementary strand thereto, and/or the cDNA in the related cDNA 
10 clone contained in the deposit. 

Also preferred is an isolated nucleic acid molecule which hybridizes under stringent 
hybridization conditions to a nucleic acid molecule comprising a nucleotide sequence of SEQ 
ID NO:X or the complementary strand thereto, and/or the cDNA in the' related cDNA clone 
contained in the deposit, wherein said nucleic acid molecule which hybridizes does not 
15 hybridize under stringent hybridization conditions to a nucleic acid molecule having a 
nucleotide sequence consisting of only A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
comprises a cDNA clone contained in the deposit. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 
20 which is at least 95% identical to a sequence of at least 50 contiguous nucleotides in the 
nucleotide sequence of the cDNA in the related cDNA clone contained in the deposit. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of at least 
50 contiguous nucleotides is included in the nucleotide sequence of an open reading frame 
sequence encoded by the cDNA in the related cDNA clone contained in the deposit. 
25 Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 

which is at least 95% identical to sequence of at least 150 contiguous nucleotides in the 
nucleotide sequence encoded by the cDNA in the related cDNA clone contained in the 
deposit. 

A further preferred embodiment is an isolated nucleic acid molecule comprising a 
30 nucleotide sequence which is at least 95% identical to sequence of at least 500 contiguous 
nucleotides in the nucleotide sequence encoded by the cDNA in the related cDNA clone 
contained in the deposit. 
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A further preferred embodiment is an isolated nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the complete nucleotide sequence 
encoded by the cDNA in the related cDNA clone contained in the deposit. 

A further preferred embodiment is a method for detecting in a biological sample a 
5 nucleic acid molecule comprising a nucleotide sequence which is at least 95% identical to a 
sequence of at least 50 contiguous nucleotides in a sequence selected from the group 
consisting of: a nucleotide sequence of SEQ ID NO:X or the complementary strand thereto; 
and a nucleotide sequence encoded by the cDNA in the related cDNA clone contained in the 
deposit; which method comprises a step of comparing a nucleotide sequence of at least one 

10 nucleic acid molecule in said sample with a sequence selected from said group and 
determining whether the sequence of said nucleic acid molecule in said sample is at least 
95% identical to said selected sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 

1 5 molecules in said sample and a nucleic acid molecule comprising said sequence selected from 
said group. Similarly, also preferred is the above method wherein said step of comparing 
sequences is performed by comparing the nucleotide sequence determined from a nucleic 
acid molecule in said sample with said sequence selected from said group. The nucleic acid 
molecules can comprise DNA molecules or RNA molecules. 

20 A further preferred embodiment is a method for identifying the species, tissue or cell 

type of a biological sample which method comprises a step of detecting nucleic acid 
molecules in said sample, if any, comprising a nucleotide sequence that is at least 95% 
identical to a sequence of at least 50 contiguous nucleotides in a sequence selected from the 
group consisting of: a nucleotide sequence of SEQ ID NO:X or the complementary strand 

25 thereto; and a nucleotide sequence encoded by the cDNA in the related cDNA clone 
contained in the deposit. 

Also preferred is the above method for identifying the species, tissue or cell type of a 
biological sample which comprises a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least one 

30 sequence in said panel is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in a sequence selected from said group. 
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Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a nucleotide sequence of SEQ ID NO:X; 
or the cDNA contained in the related cDNA clone referenced in Table 1 which encodes a 
protein, wherein the method comprises a step of detecting in a biological sample obtained 
5 from said subject nucleic acid molecules, if any, comprising a nucleotide sequence that is at 
least 95% identical to a sequence of at least 50 contiguous nucleotides in a sequence selected 
from the group consisting of: a nucleotide sequence of SEQ ID NO:X or the complementary 
strand thereto; and a nucleotide sequence of the cDNA in the related cDNA clone contained 
in the deposit. 

10 Also preferred is the above method for diagnosing a pathological condition which 

comprises a step of detecting nucleic acid molecules comprising a nucleotide sequence in a 
panel of at least two nucleotide sequences, wherein at least one sequence in said panel is at 
least 95% identical to a sequence of at least 50 contiguous nucleotides in a sequence selected 
from said group. 

15 Also preferred is a composition of matter comprising isolated nucleic acid molecules 

wherein the nucleotide sequences of said nucleic acid molecules comprise a panel of at least 
two nucleotide sequences, wherein at least one sequence in said panel is at least 95% 
identical to a sequence of at least 50 contiguous nucleotides in a sequence selected from the 
group consisting of: a nucleotide sequence of SEQ ID NO:X or the complementary strand 

20 thereto; and a nucleotide sequence encoded by the cDNA in the related cDNA clone 
contained in the deposit. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

Also preferred is a composition of matter comprising isolated nucleic acid molecules 
wherein the nucleotide sequences of said nucleic acid molecules comprise a DNA microarray 

25 or "chip" of at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 40, 50, 100, 150, 200, 250, 300, 
500, 1000, 2000, 3000 or 4000 nucleotide sequences, wherein at least one sequence in said 
DNA microarray or "chip" is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in a sequence selected from the group consisting of: a nucleotide sequence of 
SEQ ID NO:X or the complementary strand thereto; and a nucleotide sequence encoded by 

30 the cDNA in the cDNA clone referenced in Table 1. The nucleic acid molecules can 
comprise DNA molecules or RNA molecules. 
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Also preferred is an isolated polypeptide comprising an amino acid sequence at least 
90% identical to a sequence of at least about 10 contiguous amino acids in the polypeptide 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and/or a polypeptide 
encoded by the cDNA in the related cDNA clone contained in the deposit. 
5 Also preferred is an isolated polypeptide comprising an amino acid sequence at least 

95% identical to a sequence of at least about 30 contiguous amino acids in the amino acid 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and/or a polypeptide 
encoded by the cDNA in the related cDNA clone contained in the deposit. 

Further preferred is an isolated polypeptide comprising an amino acid sequence at 
10 least 95% identical to a sequence of at least about 100 contiguous amino acids in the amino 
acid sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and/or a 
polypeptide encoded by the cDNA in the related cDNA clone contained in the deposit. 

Further preferred is an isolated polypeptide comprising an amino acid sequence at 
least 95% identical to the complete amino acid sequence of SEQ ID NO:Y; a polypeptide 
15 encoded by SEQ ID NO:X; and/or a polypeptide encoded by the cDNA in the related cDNA 
clone contained in the deposit. 

Further preferred is an isolated polypeptide comprising an amino acid sequence at 
least 90% identical to a sequence of at least about 10 contiguous amino acids in the complete 
amino acid sequence of a polypeptide encoded by the cDNA clone referenced in Table 1. 
20 Also preferred is a polypeptide wherein said sequence of contiguous amino acids is 

included in the amino acid sequence of a portion of said polypeptide encoded by the cDNA 
clone referenced in Table 1; a polypeptide encoded by SEQ ID NO:X; and/or the polypeptide 
sequence of SEQ ID NO:Y. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 
25 95% identical to a sequence of at least about 30 contiguous amino acids in the amino acid 
sequence of a polypeptide encoded by the cDNA clone referenced in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence of at least about 100 contiguous amino acids in the amino acid 
sequence of a polypeptide encoded by the cDNA clone referenced in Table 1. 
30 Also preferred is an isolated polypeptide comprising an amino acid sequence at least 

95% identical to the amino acid sequence of a polypeptide encoded by the cDNA clone 
referenced in Table 1 . 
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Further preferred is an isolated antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: a polypeptide 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and a polypeptide 
5 encoded by the cDNA in the related cDNA clone contained in the deposit. 

Further preferred is a method for detecting in a biological sample a polypeptide 
comprising an amino acid sequence which is at least 90% identical to a sequence of at least 
10 contiguous amino acids in a sequence selected from the group consisting of: a polypeptide 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and a polypeptide 

10 encoded by the cDNA in the related cDNA clone referenced in Table I; which method 
comprises a step of comparing an amino acid sequence of at least one polypeptide molecule 
in said sample with a sequence selected from said group and determining whether the 
sequence of said polypeptide molecule in said sample is at least 90% identical to said 
sequence of at least 10 contiguous amino acids. 

15 Also preferred is the above method wherein said step of comparing an amino acid 

sequence of at least one polypeptide molecule in said sample with a sequence selected from 
said group comprises determining the extent of specific binding of polypeptides in said 
sample to an antibody which binds specifically to a polypeptide comprising an amino acid 
sequence that is at least 90% identical to a sequence of at least 10 contiguous amino acids in a 

20 sequence selected from the group consisting of: a polypeptide sequence of SEQ ID NO: Y; a 
polypeptide encoded by SEQ ID NO:X; and a polypeptide encoded by the cDNA in the 
related cDNA clone referenced in Table 1. 

Also preferred is the above method wherein said step of comparing sequences is 
performed by comparing the amino acid sequence determined from a polypeptide molecule in 

25 said sample with said sequence selected from said group. 

Also preferred is a method for identifying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules in said 
sample, if any, comprising an amino acid sequence that is at least 90% identical to a sequence 
of at least 10 contiguous amino acids in a sequence selected from the group consisting of: 

30 polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and a 
polypeptide encoded by the cDNA in the related cDNA clone referenced in Table 1. 
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Also preferred is the above method for identifying the species, tissue or cell type of a 
biological sample, which method comprises a step of detecting polypeptide molecules 
comprising an amino acid sequence in a panel of at least two amino acid sequences, wherein 
at least one sequence in said panel is at least 90% identical to a sequence of at least 10 
5 contiguous amino acids in a sequence selected from the above group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a nucleic acid sequence identified in 
Table 1 encoding a polypeptide, which method comprises a step of detecting in a biological 
sample obtained from said subject polypeptide molecules comprising an amino acid sequence 

10 in a panel of at least two amino acid sequences, wherein at least one sequence in said panel is 
at least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from the group consisting of: polypeptide sequence of SEQ ID NO:Y; a polypeptide 
encoded by SEQ ID NO:X; and a polypeptide encoded by the cDNA in the related cDNA 
clone referenced in Table 1. 

15 In any of these methods, the step of detecting said polypeptide molecules includes 

using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 
which is at least 95% identical to a nucleotide sequence encoding a polypeptide wherein said 
polypeptide comprises an amino acid sequence that is at least 90% identical to a sequence of 

20 at least 10 contiguous amino acids in a sequence selected from the group consisting of: 
polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and a 
polypeptide encoded by the cDNA in the related cDNA clone referenced in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said nucleotide sequence 
encoding a polypeptide has been optimized for expression of said polypeptide in a 

25 prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: polypeptide 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X: and a polypeptide 
encoded by the cDNA in the related cDNA clone referenced in Table 1 . 

30 Further preferred is a method of making a recombinant vector comprising inserting 

any of the above isolated nucleic acid molecule into a vector. Also preferred is the 
recombinant vector produced by this method. Also preferred is a method of making a 
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recombinant host cell comprising introducing the vector into a host cell, as well as the 
recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising culturing 
this recombinant host cell under conditions such that said polypeptide is expressed and 
5 recovering said polypeptide. Also preferred is this method of making an isolated 
polypeptide, wherein said recombinant host cell is a eukaryotic cell and said polypeptide is a 
~ humarTprotein comprising an amino acid sequence selected from the group consisting of: 
polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and a 
polypeptide encoded by the cDNA in the related cDNA clone referenced in Table 1. The 
10 isolated polypeptide produced by this method is also preferred. 

Also preferred is a method of treatment of an individual in need of an increased level 
of a protein activity, which method comprises administering to such an individual a 
Therapeutic comprising an amount of an isolated polypeptide, polynucleotide, immunogenic 
fragment or analogue thereof, binding agent, antibody, or antigen binding fragment of the 
15 claimed invention effective to increase the level of said protein activity in said individual. 

Also preferred is a method of treatment of an individual in need of a decreased level 
of a protein activity, which method comprised administering to such an individual a 
Therapeutic comprising an amount of an isolated polypeptide, polynucleotide, immunogenic 
fragment or analogue thereof, binding agent, antibody, or antigen binding fragment of the 
20 claimed invention effective to decrease the level of said protein activity in said individual. 

Having generally described the invention, the same will be more readily understood 
by reference to the following examples, which are provided by way of illustration and are not 
intended as limiting. 
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Examples 

Example I: Isolation of a Selected cDNA Clone From the Deposited Sample 

5 

Each deposited cDNA clone is contained in a plasmid vector. Table 5 identifies the 
vectors used to construct the cDN A library from which each clone was isolated. In many 
cases, the vector used to construct the library is a phage vector from which a plasmid has 
been excised. The following correlates the related plasmid for each phage vector used in 
10 constructing the cDNA library. For example, where a particular clone is identified in Table 5 
as being isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
"pBluescript." 

Vector Used to Construct Library Corresponding Deposited Plasmid 

Lambda Zap pBluescript (pBS) 

15 Uni-Zap XR pBluescript (pBS) 

Zap Express pBK 

iafmid BA plafmid BA 

pSportl pSportl 

pCMVSport 2.0 pCMVSport 2.0 

20 pCMVSport 3.0 pCMVSport 3.0 

pCR*2.1 pCR*2.1 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR (U.S. 
Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256 and 
5,286,636), pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 16:7583-7600 (1988); 

25 Alting-Mees, M. A. and Short, J, M, Nucleic Acids Res. 17:9494 (1989)) and pBK(Alting- 
Mees, M. A. et al., Strategies 5:58-61 (1992)) are commercially available from Stratagene 
Cloning Systems, Inc., 1 101 1 N. Torrey Pines Road, La Jolla, CA, 92037. pBS contains an 
ampicillin resistance gene and pBK contains a neomycin resistance gene. Both can be 
transformed into E. coli strain XL-1 Blue, also available from Stratagene. pBS comes in 4 

30 forms SK> : SK-. KS+ and KS. The S and K refers to the orientation of the polylinker to the 
T7 and T3 primer sequences which flank the polylinker region ("S" is for Sad and "K" is for 
Kpnl which are the first sites on each respective end of the linker). "+" or refer to the 
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orientation of the f! origin of replication ("ori"). such that in one orientation, single stranded 
rescue initiated from the fl ori generates sense strand DNA and in the other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0, were obtained from Life 
Technologies, Inc., P. 0. Box 6009, Gaithersburg, MD 20897. All Sport vectors contain an 
5 ampicillin resistance gene and may be transformed into E. coli strain DH10B, also available 
from Life Technologies. (See, for instance. Gruber, C. E., et aL Focus 15:59 (1993).) 
Vector lafmid B A (Behto Soares" Columbia University } ~NY) contains an ampicillin 
resistance gene and can be transformed into E. coli strain XL-1 Blue. Vector pCR^.l, which 
is available from Invitrogen, 1600 Faraday Avenue, Carlsbad. CA 92008, contains an 

10 ampicillin resistance gene and may be transformed into E. coli strain DH10B, available from 
Life Technologies. (See, for instance, Clark, J. M, Nuc. Acids Res. 16:9677-9686 (1988) 
and Mead, D. et al., Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present 
invention does not comprise the phage vector sequences identified for the particular clone in 
Table 5, as well as the corresponding plasmid vector sequences designated above. 

15 The deposited material in the sample assigned the ATCC Deposit Number cited by 

reference to Table 2 and 5 for any given cDNA clone also may contain one or more 
additional plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each cDNA 
clone referenced in Table 1 . 
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TABLE 5 



Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HUKA HUKB HUKC HUKD HUKE 
HUKF HUK.G 


Human Uterine Cancer 


Lambda ZAP II 


LP01 


HCNA HCNB 


Human Colon 


Lambda Zap 11 


LP01 


HFFA 


Human Fetal Brain, random primed 


Lambda Zap 11 


LP01 


HTWA 


Resting T-Cell 


Lambda ZAP II 


LPOl 


HBO A 


Early Stage Human Brain, random 
primed 


Lambda ZAP II 


LP01 


HLMB HLMF HLMG HLMH HLM1 
HLMJ HLMM HLMN 


breast lymph node CDNA library 


Lambda ZAP 11 


LPOl 






human colon cancer 


1 imrin 7AP II 


LPOl 


HMEA MM EC HMED HMEE HMEF 
HMEC HMEI HMEJ HMEK HMEL 


Human Microvascular Endothelial Cells. 
Tract. A 


Lambda ZAP 11 


LPOl 




Miimin I imhiliril Win Frwinthrlifil 
nunjdii unioiiiLai vein liiiuuuihiui 

Cells, fract. A 


Lambda ZAP II 


LPOl 


HLQA HLQB 


Hepatocellular Tumor 


Lambda ZAP II 


LPOl 


HHGA HHGB HHGC HHGD 


Hemangiopericytoma 


Lambda ZAP 11 


LPOl 


HSDM 


Human Striatum Depression, re-rescue 


Lambda ZAP 11 


LPOl 


HUSH 


H Umbilical Vein Endothelial Cells, frac 
A. re-excision 


Lambda ZAP II 


LPOl 


HSGS 


Salivary gland, subtracted 


Lambda ZAP 11 


LPOl 


HFXA HFXB HFXC HFXD HFXE 

ucv c ucvr ucvu 
HrAr nr.\U HrAH 


Brain frontal cortex 


Lambda ZAP II 


LPOl 


HPQA HPQB HPQC 


PERM TF274 


Lambda ZAP II 


LPOl 


HFXJ HFXK 


Brain Frontal Cortex, re-excision 


Lambda ZAP 11 


LPOl 


HCWA HCWB HCWC HCWD 
nLWt Hlwr HtWU HCvVH HLWI 
HCWJ HCWK 


CD34 positive cells (Cord Blood) 


ZAP Express 


LP02 


HCUA HCUB HCUC 


CD34 depleted BufTy Coat (Cord Blood) 


ZAP Express 


LP02 


HRSM 


A- 14 cell line 


ZAP Express 


LP02 


HRSA 


A 1 -CELL LINE 


ZAP Express 


LP02 


HCUD HCUE HCUF HCUG HCUH 
HCUI 


CD34 depleted Buffy Coat (Cord 
Blood), re-excision 


ZAP Express 


LP02 


HBXE HBXFHBXG 


H. Whole Brain =2. re-excision 


ZAP Express 


LP02 


HRLM 


L8 cell line 


ZAP Express 


LP02 


UDva MRYR URYr URvn 
nDM nOAO IlDAx-. rltJAJJ 


Unman VX/hstln Rriin C\Y\aCk AT > 

riuman wnoie Drain n± - ungo o i -** 
1.5Kb 


7AP Fynrfcc 
i-rtr CApiCso 


f P(P 


HUDA HUDB HUDC 


Testes 


ZAP Express 


LP02 


HHTM HHTN HHTO 


H. hypothalamus, frac A;re-excision 


ZAP Express 


LP02 


HHTL 


hi. hypothalamus, frac A 


ZAP Express 


LP02 


HASA HASD 


Human Adult Spleen 


Uni-ZAP XR 


LP03 


HFKC HFKD HFKE HFKF HFKG 


Human Fetal Kidney 


Uni-ZAP XR 


LP03 


HE8A HE8B HE8C HE8D HE8E 
HE8F HE8M HE8N 


Human 8 Week Whole Embryo 


Uni-ZAP XR 


LP03 


HGBA HGBD HGBE HGBF HGBG 
HGBH HGB1 


4uman Gall Bladder 


Uni-ZAP XR 


LP03 


HLHA HLHB HLHC HLHD HLHE 


Human Fetal Lung III 


Uni-ZAP XR 


LP03 



WO 00/55351 



PCTYUS00/05883 



299 



Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HLHFHLHG HLHH HLHQ 








HPMA HPMB HPMC HPMD HPME 
HPMFHPMG HPMH 


Human Placenta 


Uni-ZAP XR 


LP03 


HPRA HPRB HPRC HPRD 


Human Prostate 


Uni-ZAP XR 


LP03 


HS1AHSICHSIDHS1E 


Human Adult Small Intestine 


Uni-ZAP XR 


LP03 


HTEA HTEB HTEC HTED HTEE 
HTFF HTEfi HTFH HTFI HTFI 
HTEK 


Human Testes 


Uni-ZAP XR 


LP03 


HTPA HTPR HTPC HTPD IITPF 


Hnmm Pmrmnc Tumor 


Uni-ZAP XR_ 


LP03 


MTTA HTTB HTTC HTTD HTTE 
HTTF 


Human Testes Tumor 


Uni-ZAP XR 


LP03 


HAPA HAPB HAPC HAPM 


Human Adult Pulmonary 


Uni-ZAP XR 


LP03 


HETA HETB HETC HETD HETE 
HETF HETG HETH HETI 


Human Endometrial Tumor 


Uni-ZAP XR 


LP03 


HHFB HHFC HHFD HHFE HHFF 
HHFG HHFH HHFI 


Human Fetal Heart 


Uni-ZAP XR 


LP03 


HHPB HHPC HHPD HHPE HHPF 
HHPGHHPH 


Human Hippocampus 


Uni-ZAP XR 


LP03 


HCE1 HCE2 HCE3 HCE4 HCE5 
HCEB HCEC HCED HCEE HCEF 
HCEG 


Human Cerebellum 


Uni-ZAP XR 


LP03 


hi ivr i-u ivp m ivn HI IVP 
nuvD iiuvv^ muvu nuvt 


numan umouicdi vein, tnoo. remaKc 






HSTA HSTB HSTC HSTD 


Human Skin Tumor 


Uni-ZAP XR 


LP03 


HTAA HTAB HTAC HTAD HTAE 


Human Activated T-Cells 


Uni-ZAP XR 


LP03 


HFEA HFEB HFEC 


Human Fetal Epithelium (Skin) 


Uni-ZAP XR 


LP03 


HJPA HJPB HJPC HJPD 


HUMAN JURKAT MEMBRANE 
BOUND POLYSOMES 


Uni-ZAP XR 


LP03 


HESA 


Human epithelioid sarcoma 


Uni-Zap XR 


LP03 


HLTA HLTB HLTC HLTD HLTE 
HLTF 


Human T-Cell Lymphoma 


Uni-ZAP XR 


LP03 


LTCTA UCTQ iirTr UCTn 

rir I A Hr I o Hr I C nr I D 


Human Fetal Dura Mater 


1 7AD YD 


LrUi 


HRDA HRDB HRDC HRDD HRDE 
HRDF 


Human Rhabdomyosarcoma 


Uni-ZAP XR 


LP03 


UIPAA UfAD urAT 

HLAA HUAd HLAL, 


Cem cells cyclohexamide treated 


llni 7AP YP 


i ph» 


UDr.A uurD nunc uorn 
HKUA MKUd HKUL HKOU 


Raji Cells, cyclohexamide treated 


Hni 7 A P YP 


i prn 

LrUJ 


UCT 1 A UCI ID UCIir*LJCMKyl 

noUA HoUb HoUt HoUM 


Supt Cells, cyclohexamide treated 


it-,; 7 a P YD 
Uni-£Ar AK 


LrUJ 


HTM A UTAr UTJH 


Activated T-Cells, 12 hrs. 


I Ini 7 AP YR 

uni-£Ar ak 


I prn 


licqa ucqd lJ^Q/* , ucon UCOC 
ribyA rltVo HfcyL. HfcyL) HcVt 

HE9F HE9G HE9H HE9M HE9N 


Nine week uici tarty Mage numan 


I trti 7 AP YP 

uni-£./\.r ak 




HATA HATB HATC HATD HATE 


hiuman Adrenal Gland Tumor 


Uni-ZAP XR 


LP03 


UTC A 

n i ja 


A e\t iiml T folic 0/1 Krc 

Activated i-L-eus. z** nrs. 


1 lni-7 AP YR 


l PfU 


nrUA HrUM 


4uman Fetal Brain 


Hni 7 A P YP 
Uni-Z.Ar AK 


1 PHI 
LrUj 


HNFA HNEB HNFC HNIFD HNFF 


-Itimnn NpntmnHll 

riumuii lxcuiiupitu 


Uni-ZAP XR 


LP03 


HBGB HBGD 


Human Primary Breast Cancer 


Uni-ZAP XR 


LP03 


HBNA HBNB 


-luman Normal Breast 


Uni-ZAP XR 


LP03 


HCAS 


Cem Cells, cyclohexamide treated, 
iubtra 


Uni-ZAP XR 


LP03 


HHPS 


Human Hippocampus, subtracted 


3BS 


LP03 


HKCSHK.CU 


-iuman Colon Cancer, subtracted 


DBS 


LP03 
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Libraries owned bv Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HRGS 


Raji cells, cyclohcxamide ireated. 
subtracted 


pBS 


LP03 


HSUT 


Supt cells, cyclohcxamide treated, 
differentially expressed 


pBS 


LP03 


ri 1 4o 


Activated T-Cclls. 12 hrs. subtracted 


it-; 7 a P YP 


LrU.> 


HCDA HCDB HCDC HCDD MCDE 


Human Chondrosarcoma 


Uni-ZAP XR 


LP03 


HOAA HOAB HOAC 


Human Osteosarcoma 


Uni-ZAP XR 


LP03 


HTLA HTI B HTI C HTLD HTI F 
HTLF 


I lUlllull UUUJl ICMIS. Idl UC III5CI15 


Uni-ZAP XR 

will <C-/V1 /\ l\ 


LP03 


HLMA HLMC HLMD 


Breast Lymph node cDNA library 


Uni-ZAP XR 


LP03 


H6EA H6EB H6EC 


HL-60. PMA 4H 


Uni-ZAP XR 


LP03 


HTXA HTXB HTXC HTXD HTXE 
HTXF HTXG HTXH 


Activated T-Cell ( l2hs)/Thiouridine 
labelledEco 


Uni-ZAP XR 


LP03 


HNFA HNFB HNFC HNFD HNFE 
HNFF HNFG HNFH HNFJ 


Human Neutrophil. Activated 


Uni-ZAP XR 


LP03 


n i Ud n 1 UL 


141 \ \A A K) THKICI 1 C CD A PTTOM "> 

nUMAIN 1 UiNolLo. rKAL t IUIN J. 


I Ini 7 A P YR 


\ phi 


HMGB 


Human OB MG63 control fraction I 


Uni-ZAP XR 


LP03 


HOPB 


Human OB HOS control fraction 1 


Uni-ZAP XR 


LP03 


HORB 


Human OB HOS ireated ( 10 nM E2) 
fraction 1 


Uni-ZAP XR 


LP03 


ucva ucvr ucvr 

rljVrt njVD novt 


Human Chronic Synovitis 


1 Ini 7 A P YP 


t prn 


HROA 


HUMAN STOMACH 


Uni-ZAP XR 


LP03 


HBJA HBJB HBJC HBJD HBJE HBJF 
HBJG HBJH HBJI HBJJ HBJK 


HUMAN B CELL LYMPHOMA 


Uni-ZAP XR 


LP03 


HCRA HCRB HCRC 


human corpus colosum 


Uni-ZAP XR 


LP03 


HODA HODB HODC HODD 


human ovarian cancer 


Uni-ZAP XR 


LP03 


HDSA 


Dermatofibrosarcoma Protuberance 


Uni-ZAP XR 


LP03 


HMWA HMWB HMWC HMWD 
njviwc n l vi w r n ivi vv o nivi w n 
HMWl HMWJ 


Bone Marrow Cell Line (RS4;1 1) 


Uni-ZAP XR 


LP03 


HSOA 


stomach cancer (human) 


Uni-ZAP XR 


LP03 


HERA 


SKIN 


Uni-ZAP XR 


LP03 


HMDA 


Brain-medulloblastoma 


Uni-ZAP XR 


LP03 


HULA HOLD HULL) 


Glioblastoma 


T I-i 7 A D VD 

Uni-Z.Ar AK 


1 DAI 


ur a a 


H. Atrophic Endometrium 


1 l«i 7 A D VD 

Uni-Z.Ar AK 


LrUi 




H. Lymph node breast Cancer 


Hni 7 A P YP 

uni-£Ar AK 


t pm 


HPWT 
nr w l 


numan i rosiaie Drti, re-excision 


T Ini 7AP YR 


t pm 

LrUj 


HFVPi HFVH HFV1 
nrvvj nr vn nr vi 


kdtol I it/At* c ) i r\t rrip t tnn 11 

rcidi Liver. suLJiidtuun a 




i pen 




nuuidn iNcuiropniia, /Atuvaieu. re* 
excision 






HBMBHBMCHBMD 


Human Bone Marrow, re-excision 


pBS 


LP03 


HK.ML HK.MM HKMN 


H. Kidney Medulla, re-excision 


pBS 


LP03 


HKIX HK.IY 


H. Kidney Cortex, subtracted 


pBS 


LP03 


HADT 


H. Amygdala Depression, subtracted 


pBS 


LP03 


H6AS 


41-60. untreated, subtracted 


Uni-ZAP XR 


LP03 


H6ES 


hiL-60. PMA 4H. subtracted 


Uni-ZAP XR 


LP03 


H6BS 


4L-60. RA 4h. Subtracted 


Lini-ZAP XR 


LP03 
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Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


H6CS 


HL-60. PMA Id. subtracted 


Uni-ZAP XR 


LP03 


HTXJ HTXK 


Activated T-cellf 1 2h)/Thiouridine-re- 
excision 


Uni-ZAP XR 


LP03 


HMSA HMSB HMSC HMSD HMSE 
HMSF HMSG HMSH HMSI HMSJ 
HMSK 


Monocyte activated 


Uni-ZAP XR 


LP03 


HAG A HAGB HAGC HAGD HAGE 
HAGF 


Human Amygdala 


Uni-ZAP XR 


LP03 


HSRA HSRB HSRE 


STROMAL -OSTEOCLASTOMA 


Uni-ZAP XR 


LP03 


" HSRD HSRF HSRG HSRH 


Human Osteoclastoma Stromal Cells - 
unamplified 


Uni-ZAP XR" 


LP03 


HSQA HSOB HSQC HSQD HSQE 
HSQF HSQG 


Stromal cell TF274 


Uni-ZAP XR 


LP03 


HSKA HSKB HSKC HSKD HSK.E 
HSKF HSK2 


^mnnth muscle* serum treated 


Uni-ZAP XR 

Wilt *■* /XIX 


LP03 


HSLA HSLB HSLC HSLD HSLE 
HSLF HSLG 


Smooth musclc.control 


Uni-ZAP XR 


LP03 


ucnA ucnn i-iQnp ucnp ucnr; 

noUA noUU IIjUC n^L/r rloUU 

HSDH 


Spinal cord 


l Ini 7 AP YR 


t Pfti 


HPWS 


Prostate- BPH subtracted 11 


pBS 


LP03 


UCl/\\/ NQk'V H<sKY 
no is. >> norw\ njrv i 


omooin iviuscic- mao i n norrnaiizeo 


pDO 


i pm 


HFPR MFPP MFPH 
nrro rirrv_ xirru 


n. rroniai conex.epiiepuc.re-excision 


1 f n i.7AP VR 


i pfn 


H^ni n^ni H^nK 


opinai v^ora, re-excision 


1 l n ; 7 A p YD 


[ Pfn 


HSK.N HSKO 


Smooth Muscle Serum Treated. Norm 


pBS 


LP03 


HSK.G HSKH HSKJ 


Smooth muscle, serum induccd.re-exc 


pBS 


LP03 


HFCA HFCB HFCC HFCD HFCE 

III X^/ft ill X^ U III V* V_* 111 111 

HFCF 


Human Fptal Rrain 


Uni-ZAP XR 

Will /XIX 


LP04 


HPTA HPTB HPTD 


Human Pitnitarv 


Uni-ZAP XR 


LP04 


HTHB HTHC HTHD 


Human Thvmus 


Uni-ZAP XR 


LP04 


HE6B HE6C HE6D HF6F HF6F 

1 ILUU lILUL I 1LUU 1 1LUL riLur 

HE6G HE6S 


Human Whnlf* "six WppIc Olrl Fmhrvn 


lini-7AP XR 


1 P04 

win 


HSSA HSSB HSSC HSSD HSSE 
HSSF HSSG HSSH HSSI HSSJ HSSK 


Human Synovial Sarcoma 


Uni-ZAP XR 


LP04 


HE7T 


7 Week Old Early Stage Human, 
subtracted 


Uni-ZAP XR 


LP04 


HEPA HEPB HEPC 


Human Epididymus 


Uni-ZAP XR 


LP04 


HSNA HSNB HSNC HSNM HSNN 


Human Synovium 


Uni-ZAP XR 


LP04 


HPFBHPFC HPFD HPFE 


Human Prostate Cancer. Stage C fraction 


Uni-ZAP XR 


LP04 


HE2A HE2D HE2E HE2H HE21 
HE2M HE2N HE20 


1 2 Week Old Early Stage Human 


Uni-ZAP XR 


LP04 


WF7R HF^P UFTF UFIf. WCOP 
riLZD nc_L riL.r ntiU rtcZt 

HE20 


iz weeK vjiu cany otage numan, n 


F Ini 7 A P YD 


1 DA/t 


HPTS HPTT HPTU 


Human Pituitary, subtracted 


Uni-ZAP XR 


LP04 


HAUA HAUB HAUC 


Amniotic Cells - TNF induced 


Uni-ZAP XR 


LP04 


HAQA HAQB HAQC HAQD 


Amniotic Cells - Primary Culture 


Uni-ZAP XR 


LP04 1 


HWTA HWTB HWTC 


film's tumor 


Uni-ZAP XR 


LP04 


HBSD 


Bone Cancer, rc-cxcision 


Uni-ZAP XR 


LP04 


HSGB 


Salivary gland, re-excision 


Uni-ZAP XR 


LP04 


HSJA HSJB HSJC 


Smooth muscle- 1 Lb induced 


Uni-ZAP XR 


LP04 


HSXA HSXB HSXC HSXD 


Human Substantia Nigra 


Jni-ZAP XR 


LP04 
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Deposit 


HSHA HSHB HSHC 


Smooth muscle. ILlb induced 


Uni-ZAP XR 


LP04 


HOUA HOUB HOUC HOUD HOUE 


Adipocytes 


Uni-ZAP XR 


LP04 


HPWA HPWB HPWC HPWD HPWE 


Prostate BPH 


Uni-ZAP XR 


LP04 


HELA HELB HELC HELD HELE 
HELF HELG HELH 


Endothelial cells-control 


Uni-ZAP XR 


LP04 


HEMA HEMB HEMC HEMD HEME 
HEMF HEMG HEMH 


Endothclial-induced 


Uni-ZAP XR 


LP04 


HBIA HB!B HB1C 


Human Brain. Striatum 


Uni-ZAP XR 


LP04 


HHSA HHSB-HHSG-HHSD HHSE - 


Human-Hypothalrnus;Schizophrenia — — 


Uni-ZAP-XR 


y>04 


HNGA HNGB HNGC MNGD HNGE 
HNGF HNGG HNGH HNG1 HNGJ 


neutrophils control 


Uni-ZAP XR 


LP04 


HNHA HNHB HNHC HNHD HNHE 
HNHF HNHG HNHH HNHI HNHJ 


Neutrophils IL-1 and LPS induced 


Uni-ZAP XR 


LP04 


HSDB HSDC 


STRIATUM DEPRESSION 


Uni-ZAP XR 


LP04 


HHPT 


Hypothalamus 


Uni-ZAP XR 


LP04 


HSAT HSAU HSAV HSAW HSAX 
HSAY HSAZ 


Anergic T-cell 


Uni-ZAP XR 


LP04 


HBMSHBMT HBMU HBMV 
HBMW HBMX 


Bone marrow 


Uni-ZAP XR 


LP04 


HOEA HOEB HOEC HOED HOEE 
HOtr HOfcJ 


Osteoblasts 


Uni-ZAP XR 


LP04 


HA1A HA1B HAIC HAID HAIE HAIF 


Epithelial-TNFa and INF induced 


Uni-ZAP XR 


LP04 


HTGA HTGB HTGC HTGD 


Apoptotic T-cell 


Uni-ZAP XR 


LP04 


HMCA HMCB HMCC HMCD HMCE 


Macronhaee-oxLDL 


Uni-ZAP XR 


LP04 


HMAA HMAB HMAC HMAD 
HMAE HMAF HMAG 


Macrnnhape fGM-CSF treated) 


Uni-ZAP XR 

will *-/ w yvix 


LP04 


HPHA 


Normal Prostate 


Uni-ZAP XR 


LP04 


HPIA HPIB HPIC 

in in ill khJ in i w 


I NPAP nrnstate cell line 


Uni-ZAP XR 


LP04 


HPJA HPJB HPJC 

111 J f\ 111 J LJ 111 JV/ 


PC\ Prostate cell line 
rV/J riuoiaic wen nut 


Uni-7AP XR 


LP04 


HOSE HOSF HOSG 


nulllall UMCUvlaMUlllu, It CALlilUll 


X Ini-7AP XR 


1 P04 


HTGE HTGF 

1 * * VJ ill \J ft 


Annntntic T-cell re-excision 


Uni-ZAP XR 

v_>m *-rvi 


LP04 


HMAJ HM4IC 


H Macrnnhape ffiM-CSF treated) re- 
excision 


Uni-ZAP XR 


LP04 


HACB HACC HACD 


Human Adipose Tissue, re-excision 


Uni-ZAP XR 


LP04 


HFPA 


H. Frontal Cortex. Epileptic 


Uni-ZAP XR 


LP04 


HFAA HFAB HFAC HFAD HFAE 


Alzheimers. spongy change 


Uni-ZAP XR 


LP04 


HFAM 


Frontal Lobe, Dementia 


Uni-ZAP XR 


LP04 


HMIA HMIB HMIC 


iuman Manic Depression Tissue 


Uni-ZAP XR 


LP04 


HTSA HTSE HTSF HTSG HTSH 


Human Thymus 


pBS 


LP05 


HPBA HPBB HPBC HPBD HPBE 


Human Pineal Gland 


pBS 


LP05 


HSAA HSAB HSAC 


USA 172 Cells 


DBS 


LP05 


HSBA HSBB HSBC HSBM 


HSC 172 cells 


DBS 


LP05 


HJAA HJAB HJAC HJAD 


urkat T-cell Gl phase 


DBS 


LP05 


HJBA HJBB HJBC HJBD 


urkal T-Cell, S phase 


DBS 


LP05 


HAFA HAFB 


\orta endothelial cells + TNF-a 


)BS 


LP05 


HAWA HAWB HAWC 


-iuman White Adipose 


>BS 


LP05 


HTNA HTNB 1 


Human Thyroid 


)BS 


-P05 
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I ihraripQ nwnprl hv Caffllno 


V^JltllVJ^ i/CsLI IUUUH 


Vector 


ATCC 
Deposit 


NONA 


Normal Ovary. Premenopausal 


pBS 


LP05 


HARA HARB 


Human Adult Retina 


pBS 


LP05 


HUAIILJB 


Human Lung 


pCMVSport 1 


LP06 


HOFM HOFN HOFO 


N Ovnrinn Tumnr II OVS^P 
n. uvuriun 1 umur . n. v» 


nCMVSoort *> 0 


LP07 


HOOA HOfiR HOGC 


nv in 


nCMVSDort ? 0 


LP07 


n\_ vj l. 




r»rMVSnort 2 0 


LP07 


HDI A 


WnHokin'c 1 vmnhnmn I 
IlUUuMIl a L. yiijpilUIIlo 1 


nCMVSoort 2 0 

y\_/lTl V kJLS\/ll i.V 


LP07 


HHTA MDTR HDTf* HHTH MHTF 


Wr»ri n 1/ i n'c 1 vmnhnmti II 

nouuKiii a Lviupiiuiiia u - — — - — — 


nCMVSnort 2 0 


LP07 


HKAA MKAR HKAP HKAD \A\C \ f 
HKAF HK.AG HKAH 


JVC l ilLlIiUvYIC 


DCMVSnort2 0 


LP07 


HC1M 


CAPFINDER. Crohn's Disease, lib 2 


pCMVSport 2.0 


LP07 


HKAL 


Kerattnocyte. lib 2 


pCMVSport2.0 


LP07 


HKAT 


Keratinocyte. lib 3 


pCMVSport2.0 


LP07 


HNDA 


Nasal polyps 


pCMVSport2.0 


LP07 


HDRA 


11 Primary Dendritic Cells.lib 3 


pCMVSport2.0 


LP07 


HOHA HDHR HOHC 


Mnmnn Octpnhlaclc II 


nCMVSnort^ 0 


LP07 


HI DA HI DR HI DC 


uivLi. nipaiuuiu 


oCMVSDort3 0 


LP08 


HLDN HLDO HI DP 


Hiimnn 1 ivpr normal 


DCMVSDort3 0 


LP08 


HMTA 


nRMP stimulated w/ nolv 1/C 


D CMVSDort3 0 


LP08 


HNTA 


NTFRA^ control 


pCMVSport3.0 


LP08 


HDPA HDPR HDPC HDPD HDPF 
HDPG HDPH HDPI HDPJ HDPK 


Primnrv Dpnrlritir f*f*ll? lih 1 
riiiiiuiy l^ciiuiiuc v^tiii. nu i 




LP08 


HDPM HDPN HDPO HDPP 


PrimiiTv DpnHrttic rpllc Friif* 7 

I I llllul V L/vllUI llllrf V.WI19.1K1W m 


nCMVSoort3 0 


LP08 


HMUA HMUB HMUC 


Myeloid Progenitor Cell Line 


pCMVSport3.0 


LP08 


HHEA HHEB HHEC HHED 


T Cell helper 1 


pCMVSport3.0 


LP08 


HHEM HHEN HHEO HHEP 


T cell helper II 


P CMVSport3.0 


LP08 


HEQA HEQB HEQC 


Human endometrial stromal cells 


pCMVSport3.0 


LP08 


HJMAHJMB 


Human endometrial stromal cells-treated 
with progesterone 


pCMVSport3.0 


LP08 


H9WA HSWR HSWC 
no "A ii j 'i u no »v 


jlulllull CIlUUlllvU lal buuillal LCiia-ucaivu 

with estradiol 


brMVSnortl 0 


LP08 


H^YA H^YR HSYP 
nj i /V i io i u no i w 


Hiimjin TKvmtic ^trrtmal fVllc 
nuniaii 1 llVIllUo oil UU la I ^—Ciis 


r>rMVSnort^ 0 

p\^lVl V OJJUI IJ.V 


LP08 


HLWA HLWB HLWC 


Human Placenta 


pCMVSport3.0 


LP08 


HRAA HRAB HRAC 


Rejected Kidney, lib 4 


P CMVSport3.0 


LP08 


HMTM 


PCR, pBMC I/C treated 


PCR1I 


LP09 


HMJA 


hi. Meniineima, M6 


sSport 1 


LP10 


HMKA HMK.B HMKC HMKD 
HMKE 


rl. Meningima, Ml 


pSport 1 


LP10 


HUSG HUS! 


riuman umbilical vein endothelial cells, 
IL-4 induced 


pSport 1 


LP10 


HUSX HUSY 


Human Umbilical Vein Endothelial 
Cells, uninduced 


pSport 1 


LP10 


HOFA 


Dvarian Tumor 1, OV5232 


pSport 1 


LP10 


HCFA HCFB HCFC HCFD 


f-CellPHA 16 hrs 


pSport 1 


LP10 


HCFL HCFM HCFN HCFO 


r-Cell PHA 24 hrs 


pSport 1 


LP10 


KADA HA DC HADD HADE HADF 
HADG 


iuman Adipose 


sSport 1 


LP10 
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Vector 


Deposit 


HOVA HOVB HOVC 


Human Ovary 


pSport 1 


LP10 


HTWB HTWC HTWD HTW'E UTWF 


Resting T-Ccll Library.il 


pSport I 


LPIO 


HMMA 


Spleen metastic melanoma 


pSport 1 


LPIO 


HLYA HLYB HLYC HLYD ML YE 


Spleen. Chronic lymphocytic leukemia 


pSport 1 


LP10 


HCGA 


CD34+ cell. 1 


pSport 1 


LPIO 


HEOM HEON 


Human Eosinophils 


pSport 1 


LPIO 


HTDA 


Human Tonsil. Lib 3 


pSport 1 


LPIO 


HSPA 


SalivajxGland. LibJ„ _ . 




LP-10- 


HCHA HCHB HCHC 


Breast Cancer cell line. MDA 36 


pSport 1 


LP10 


HCHM HCHN 


Breast Cancer Cell line, angiogenic 


pSport 1 


LPIO 


HLIA 


Crohn's Disease 


pbport i 


i d i n 
Lr IU 


HDAAHDABHDAC 


HEL cell line 


pSport 1 


LPIO 


HABA 


Human Astrocyte 


pSport 1 


LPIO 


HUFA HUFB HUFC 


Ulcerative Colitis 


pSport 1 


LPIO 


HNTM 


NTFRA 1 + relinoic ncid 14 davs 


n^nnrt 1 


LPIO 


HDQA 


Primarv Dendritic cells CanFinder*' frac 

1 


nSnort 1 


LPIO 


HDQM 


Primnrv DrnHrilir fVIK PanFinHpr frac 

2 


n^nnrt 1 

p jpui 1 1 


LPIO 


HLDX 


Hum:in 1 ivpt nnrm^l funPinHpr 


n9nnrt 1 


LPIO 


HULA HULB HULC 


Human Dermal Endothelial 
Cells.untreated 


pSport I 


LPIO 


HUMA 


Hnmnn Dprmal Fnrinthplinl ppII? frpatprl 

nUIUall L/tllllal QllUUll JCl lal UCI15.ll CnlCU 


n^nnrt 1 


LPIO 


HCJA 


nuiiiuii Jll Ulllal CIlUUIUvll Itll llUIUUlaMb, 

untreated 


popui 1 1 


LPIO 


HCJM 


Human Stromal endometrial fibroblasts, 
treated w/ estradiol 


pSport 1 


LPIO 


up Ha 
rlfcUA 


Human Stromal endometrial fibroblasts, 
treated with progesterone 


poportl 


i Din 

Lr 1U ! 


HFNA 


Human ovary tumor cell OV350721 


pSport 1 


LPIO 


HKGA HKGB HKGC HK.GD 


Merkel Cells 


pSport 1 


LPIO 


HISA HISB HISC 


Pancreas Islet Cell Tumor 


pSport 1 


LPIO 


HLSA 


Skin, bumcd 


pSport 1 


LPtO 


HBZA 


Prostate.BPH. Lib 2 


sSport I 


LPIO 


HBZS 


Prostate BPHXib 2. subtracted 


pSport 1 


LPIO 


HFIA HFIB HFIC 


Synovial Fibroblasts (control) 


pSport 1 


LPIO 


HFIH HF1I HFU 


Synovial hypoxia 


pSport 1 


LPIO 


HFIT HF1U HFIV 


Synovial IL-I/TNF stimulated 


pSport 1 


LPIO 


HGCA 


Viessangial cell, frac 1 


pSport I 


LPIO 


HMVA HMVB HMVC 


Bone Marrow Stromal Cell, untreated 


^Sport I 


LPIO 


HFIX HFIY HFI2 


Synovial Fibroblasts (IU/TNF), subt 


pSport I 


LPIO 


HFOX HFOY HFOZ 


Synovial hypoxia-RSF subtracted IpSponl 


LPIO 


HMQA HMQB HMQC HMQD 


4uman Activated Monocytes |Uni-ZAP XR 


LPll 


HLIA HLIB HLIC 


-Iuman Liver jpCMVSport 1 


LP012 


HHBA HHBB HHBC HHBD HHBE I 


-iuman Heart bCMVSport 1 


LP012 


HBBA HBBB 1 


-iuman Brain (pCMVSpon 1 


LP012 j 
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Deposit 


HLJA HUB HIJC HUD HUE 


Human Lung 


pCMVSpon 1 


LP012 


HOGA HOGB HOGC 


Ovarian Tumor 


pCMVSport 2.0 


LP012 


HUM 


Human Tonsils. Lib 2 


pCMVSpon 2.0 


LP012 


HAMFHAiMG 


K.MH2 


pCMVSport 3.0 


LP012 


HAJA HAJB HAJC 


L428 


pCMVSport 3.0 


LP012 


HWBA HVVBB HWBC HWBD 
HWBE 


Dendritic cells, pooled 


pCMVSport 3.0 


LP012 


HWAA HWAB HWAC HWAD 
HWAE 


Human Bone Marrow, treated 


pCMVSport 3.0 


LP012 

- - - - - 


HYAA HYAB HYAC 


B Cell lymphoma 


pCMVSpon 3.0 


LP012 


HWHG HVVHH HWHI 


Healing groin wound, 6.5 hours post 
incision 


pCMVSport 3.0 


LP012 


HWHP HWHQ HWHR 


Healing groin wound: 7.5 hours post 
incision 


pCMVSpon 3.0 


LP012 


HARM 


Healing groin wound - zero hr post- 
incision iiuniruii 


pCMVSport 3.0 


LP012 


HBIM 


Olfactory epithelium; nasalcavitv 


pCMVSpon 3.0 


LP012 


HWDA 


Healing Abdomen wound: 70&90 min 

nncf inricirtn 


pCMVSpon 3.0 


LP012 ; 


HWEA 


Healing Abdomen Wound: 15 days post 
incision 


pCMVSpon 3.0 


LP012 


HWJA 


Healing Abdomen Wound:2l&29 days 


pCMVSport 3.0 


LP012 


HNAL 


Human Tongue, frac 2 


pSportl 


LP012 


HMJA 


H. Meniingima.M6 


pSportl 


LP012 


HMKA HMKB HMKC HMKD 
HMKE 


H. Mcningima, Ml 


pSportl 


LP012 


HOFA 


Ovarian Tumor 1. OV5232 


pSport 1 


LP012 


HCFA HCFB HCFC HCFD 


r-CellPHA16hrs 


pSportl 


LP012 


HCFL HCFM HCFN HCFO 


T-Cell PHA24hrs 


pSport 1 


LP012 


HMMA HMMB HMMC 


Spleen metastic melanoma 


pSportl 


LP012 


HTDA 


Human Tonsil. Lib 3 


pSportl 


LP012 


HDBA 


Human Fetal Thymus 


pSportl 


LP012 


HDUA 


Pericardium 


pSportl 


LP012 


HBZA 


Prostate.BPH.Lib2 


pSportl 


LP012 


HWCA 


Larynx tumor 


pSport 1 


LP012 


HWKA 


Normal lung 


pSportl 


LP012 


HSMB 


Bone marrow stroma.treated 


pSportl 


LP012 


HBHM 


Normal trachea 


pSportl 


LP012 


HLFC 


riuman Larynx 


pSportl 


LP012 j 


HLRB 


Siebben Polyposis 


pSportl 


LP012 


HTM I A 


Mammary Gland 


pSportl 


LP012 


HNJB 


Palate carcinoma 


pSportl 


LP012 


HNKA 


Palate normal 


pSportl 


LP012 


HMZA 


Pharynx carcinoma 


pSportl 


LP012 


HABG 


~heek Carcinoma 


sSportl 


LP012 


HMZM 


Pharynx Carcinoma 


)Sport 1 


LP012 


HDRM 


-arynx Carcinoma 


)Sponl 


LP012 


HVAA I 


*ancreas normal PCA4 No 


)Sportl 


LP012 


HICA [Tongue carcinoma 


)Sport 1 


LP012 
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HUKA HUKB HUKC HUKD HIKE 


Human Uterine Cancer 


Lambda ZAP 11 


LP013 


HrrA 


Human Fetal Brain, random primed 


Lambda ZAP II 


LP013 


HTUA 


Aciivated T-cell labeled with 4-thioluri 


Lambda ZAP II 


LP013 


HBQA 


Early Stage Human Brain, random 
primed 


Lambda ZAP 11 


LP013 


HMEB 


Human microvascular Endothelial cells. 

front Q 


Lambda ZAP 11 


LP013 


HUSH 


Human Umbilical Vein Endothelial 
cells, fract. A. re-excision 


Lambda ZAP 11 


LP013 




HepatoccUulanumor. re-excision 


Lambda ZAP 11 


LP013 


HTWJ HTWK HTVVL 


Resting T-cell. re-excision 


Lambda ZAP II 


LP013 


HF6S 


Human Whole 6 week Old Embryo (11), 


pBluescript 


LP013 


HHPS 


Human Hippocampus, subtracted 


pBluescript 


LP0I3 


HL1S 


LNCAP. differential expression 


pBluescript 


LP0I3 


HLHS HLHT 


Early Stage Human Lune. Subtracted 


pBluescript 


LP013 


HSUS 


Supt cells, cyciohexamide treated, 
subtracted 


pBluescript 


LP013 


HSUT 


Supt cells, cyciohexamide treated, 
differentially expressed 


pBluescript 


LP013 


HSDS 


H. Striatum Depression, subtracted 


pBluescript 


LP013 


HPTZ 


Human Pituitary. Subtracted VII 


pBluescript 


LP013 


HSDX 


H. Striatum Depression, subt 11 


pBluescript 


LP013 


HSDZ 


H. Striatum Depression, subt 


pBluescript 


LP013 


HPBA HPBB HPBC HPBD HPBE 


Human Pineal Gland 


pBluescript SK- 


LP013 


HRTA 


Colorectal Tumor 


pBluescript SK- 


LP013 


HSBA HSBB HSBC HSBM 


HSC172 cells 


pBluescript SK- 


LP013 


HJAA HJAB HJAC HJAD 


Jurkat T-cell Gl phase 


pBluescript SK- 


LP013 


HJBA HJBB HJBC HJBD 


Jurkat T-celL SI phase 


pBluescript SK- 


LP013 


HTNA HTNB 


Human Thyroid 


pBluescript SK- 


LP013 


HAHA HAHB 


Human Adult Heart 


Uni-ZAP XR 


LP013 


HE6A 


Whole 6 week Old Embryo 


Uni-ZAP XR 


LP013 


HFCA HFCB HFCC HFCD HFCE 


Human Fetal Brain 


Uni-ZAP XR 


LP013 


HFKC HFKD HFKE HFKF HFKG 


Human Fetal Kidney 


Uni-ZAP XR 


LP013 


HGBA HGBD HGBE HGBF HGBG 


Human Gall Bladder 


Uni-ZAP XR 


LP013 


HPRA HPRB HPRC HPRD 


Human Prostate 


Uni-ZAP XR 


LP013 


HTEA HTEB HTEC HTED HTEE 


Human Testes 


Uni-ZAP XR 


LP013 


■ ITT A 1 ITTH 1 tl'IT' 1 111 ■ r«i • itwpp 

HTTA HTTB HTTC HTTD HTTE 


Human Testes Tumor 


Uni-ZAP XR 


LP0I3 


t i\/n « i it/tin 

HYBA HYBB 


iuman Fetal Bone 


Uni-ZAP XR 


LP0I3 


HFLA 


Human Fetal Liver 


Uni-ZAP XR 


LP013 


HHFB HHFC HHFD HHFE HHFF 


Human Fetal Heart 


Uni-ZAP XR 


LP013 


HUVB HUVC HUVD HUVE 


Human Umbilical Vein. End. remake 


Uni-ZAP XR 


LP013 


HTHB HTHC HTHD 


Human Thymus 


Uni-ZAP XR 


LP013 


HSTA HSTB HSTC HSTD 


Human Skin Tumor 


Uni-ZAP XR 


LP013 


HTAA HTAB HTAC HTAD HTAE 


rluman Activated T-cells 


Jni-ZAP XR 


LP013 


HFEA HFEB HFEC 


4uman Fetal Epithelium (skin) 


Jni-ZAP XR 


LP013 


HJPA HJPB HJPC HJPD 

I 


-Iuman Jurkat Membrane Bound \ 
'olvsomes 


Jni-ZAP XR 


LP013 


HESA \ 


Human Epithelioid Sarcoma \ 


Jni-ZAP XR 


LP0I3 
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U A 1 C 

liALo 


Human Adult Liver. Subtracted 


1 i_: "7 a O V D 

Uni-ZAr XK 


LrUU 


UCT \ U CTD IJ E7T"/"" LI E"TT\ 

Hr I A HM d rlr 1 L Hr I u 


Human Fetal Dura Mater 


Uni-ZAP XK 


I DA t 7 


HLAA HCAtJ HLAL 


Cem cells, cyclohcxamide treated 


Uni-ZAP XR 


LP013 


UPf;A uDr.n uorr ud/t\ 
nKUA HKUd HKUL nKOU 


Raj i Cells, cyclohcxamide treated 


1 t„; *7 A D V D 

uni-ZAr XK 


LIU 1 J 


ucq \ uiruo ucor ucnn ucnc 
HtyA Htyb HtyL ntVU ncVE 


Nine Week Old Early Stage Human 


Uni-ZAr XR 


1 DA i 1 


uc C A 

Hbr A 


Human Fibrosarcoma 


i f .• 7 in vn 

Uni-ZAP XR 


LP013 


HATA HATB I IATC HATD HATE 


|| jk J 1 /""• I J t* 

Human Adrenal Gland Tumor 


it t a r» x/ n 

Uni-ZAP XR 


LP013 


HTRA 


Human Trachea Tumor 


Uni-ZAP XR 


LP013 


-HE2A-HE2D HE2E HE2H-HE2I - - 


■ »> iii _ i /-vi t i— i r» . _ it 

1-2- Week O ld-Early Stage Human 


i i ■ T i.n.vn. — — - 

Uni=ZAP XR 


LP0I3 " 


HE2B HE2C HE2F HE2G HE2P 


1 A l| I | /M ? ¥*■ 1 Da Iff It 

12 Week Old Early Stage Human. 11 


Um-ZAP XR 


LP013 


HNEA HNEB HNEC HNED HNEE 


Human Neutrophil 


Uni-ZAP XR 


LP013 


HBGA 


Human Primary Breast Cancer 


Uni-ZAP XR 


LP013 


HPTS HPTT HPTU 


Human Pituitary, subtracted 


Uni-ZAP XR 


LP0I3 


HMQA HMQB HMQC HMQD 


Human Activated Monocytes 


Uni-ZAP XR 


LP013 


HOAA HOAB HO AC 


Human Osteosarcoma 


Uni-ZAP XR 


LP013 


HTOA HTOD HTOE HTOF HTOG 


human tonsils 


Uni-ZAP XR 


LP0I3 


HMGB 


Human OB MG63 control fraction 1 


Uni-ZAP XR 


LP013 


HOPB 


Human OB HOS control fraction 1 


Uni-ZAP XR 


LP013 


HOQB 


Human OB HOS treated ( 1 nM E2) 
fraction 1 


Uni-ZAP XR 


LP013 


IJAllA U A 1 ID I J A I \C 

HAUA HAUd HAUC 


Amniotic Cells - TNF induced 


i i_; 7 a n vn 

Uni-ZAP XR 


LP013 


nAvJA HAVd riAUL HAOD 


Amniotic Cells - Primary Culture 


II ' 7 a n VD 

Uni-ZAP XR 


LP013 


LID O A UDAP 


Ul t h A A XI PTA V A A /^l J 

HUMAN oIOMALH 


Uni-ZAP XR 


LP013 


UDI A UDID UDir UDin UDIC 

HdJA HdJd HdJC HdjU HBJh 


UI WA AMD /"'CI 1 1 Vk^DUA\ 1 A 

HUMAN B CELL LYMPHOMA 


Uni-ZAP XR 


LP013 


ii^\r\ * unnD u/"\r\/-* unrvn 
HUDA HUUB HUUL HUDD 


human ovanan cancer 


Uni-ZAP XR 


LP013 


Upn A 

HLrA 


Corpus Callosum 


Uni-ZAP XR 


LP013 


rloUA 


stomach cancer (human) 


11 * a n v n 

Uni-ZAP XR 


LP0I3 


UCD A 

HbKA 


SKIN 


Uni-ZAP XR 


LP0I3 


\i\a r\ a 
HMtfA 


Bram-medulloblastoma 


Uni-ZAP XR 


LP013 


HGLA HGLB HGLD 


Glioblastoma 


Uni-ZAP XR 


LP013 


HW I A HWTB HWTC 


wilm's tumor 


Uni-ZAP XR 


LP013 


UC A A 

HhAA 


H. Atrophic Endometrium 


Uni-ZAP XR 


LP013 


HAPN HAPO HAPP HAPQ HAPR 


rluman Adult Pu!monary;re-excision 


Uni-ZAP XR 


LP013 


LIT TT* Ul T LI 

HLTG HLTH 


Human T-cell lymphoma:re-excision 


Uni-ZAP XR 


LP013 


n i ur' ij a un LI a i i r" 

HAHL hahd hahe 


■iuman Adult Heart:re-excision 


Uni-ZAP XR 


LP013 


n a r 1 a U a D U a /^P i i » /"• r> 1 1 a /"* rr 

nAGA HAGd HAGC HAGD HAGE 


Human Amygdala 


Uni-ZAP XR 


LP013 


uc i a ucid ucir 
HbJA nbJo riiJG 


Smooth muscle-lLb induced 


r r 7 a n r> 

Uni-ZAP XR 


LP0I3 


upua 14CUD ucur 
rionA Mono rioiiL 


Smooth muscle, lLlb induced 


Uni-ZAP XR 


LP013 


rirWA Mr Wd HrvVL nrWD HPWb 


Vostate BPH 


1 i_: "7 a n vn 

Uni-ZAP XR 


LP013 


UD1A UDID UDlP 

rirIA nrlB HrIL 


LNCAP prostate cell line 


1 ; *7 a n x/ r* 

Uni-ZAP XR 


LP013 


HPIA HPIR HPfP 
nrj/v nrJD nrJL 


j t ruMciic ecu line 


Ini 7 A p VD 

Uni-Z.Ar Al\ 


1 oni 1 

LrUl j 


HBTA 


3one Marrow Stroma. TNF&LPS ind 


Uni-ZAP XR 


LP013 


HMCF HMCG HMCH HMCI HMCJ 


Vlacrophage-oxLDL; re-excision 


Uni-ZAP XR 


LP013 


HAGG HAGH HAGI 


Human Amygdala:re-excision 


Jni-ZAP XR 


LP013 


HACA | 


4. Adipose Tissue 


Jni-ZAP XR 


LP013 


HKFB \ 


C562 + PMA (36 hrsUe-excision ; 


I A? Express 


LP013 


HCWT HCWU HCWV ( 


:D34 positive ceils (cord blood i.rc-ex \ 


ZAP Express 


-P013 
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Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HBWA 


Whole brain 


ZAP Express 


LP013 


HBXA HBXB HBXC I1BXD 


Human Whole Brain f?2 - Oligo dT > 
1.5Kb 


ZAP Express 


LP013 


HAVM 


Temporal cortex-Alzheizmer 


pT-Adv 


LP014 


HAVT 


Hippocampus. Alzheimer Subtracted 


pT-Adv 


LP0I4 


HHAS 


CHMECell Line 


Uni-ZAP XR 


LP014 


HAJR 


Larynx normal 


pSport 1 


LP014 


HWLE HWLF HWLG HVVLH 


Colon Normal 


pSpon 1 


LP014 


.HCRM.HCRN.H.CRQ - 


Colon-Carcinoma — 


pSport-l- — — - 


LP014- 


HWLI HWLJ HWLK 


Colon Normal 


pSport I 


LP014 


HWLO HWLR HWLS HWLT 


Colon Tumor 


pSport 1 


LP0I4 


HBFM 


Gastrocnemius Muscle 


pSpon 1 


LP0I4 


HBOD HBOE 


Quadriceps Muscle 


pSport 1 


LP014 


HBKD HBK£ 


Soleus Muscle 


pSport 1 


LP014 


HCCM 


Pancreatic Langerhans 


pSport 1 


LP014 


HWGA 


Larynx carcinoma 


pSport 1 


LP014 


HWGM HWGN 


Larynx carcinoma 


pSport 1 


LP014 


HWLA HWLB HVVLC 


Normal colon 


pSport 1 


LP0I4 


HWLM HWLN 


Colon Tumor 


pSport 1 


LP014 


HVAM HVAN HVAO 


Pancreas Tumor 


pSport 1 


LP014 


HWGO 


Larynx carcinoma 


pSport 1 


LP014 


HAQM HAQN 


Salivary Gland 


pSport 1 


LP014 


HASM 


Stomach; normal 


pSport 1 


LP014 


HBCM 


Uterus; normal 


pSport 1 


LP014 


HCDM 


Testis: normal 


pSport 1 


LP0I4 


HDJM 


Brain; normal 


pSport 1 


LP014 


HEFM 


Adrenal Gland.normal 


pSport 1 


LP014 


HBAA 


Rectum normal 


pSport 1 


LP014 


HFDM 


Rectum tumour 


pSport 1 


LP014 


HGAM 


Colon, normal 


pSpon 1 


LP014 


HHMM 


Colon, tumour 


pSport 1 


LP014 


HCLB HCLC 


Human Lung Cancer 


Lambda Zap 11 


LP015 


HRLA 


LI Cell line 


ZAP Express 


LP015 


HHAM 


Hypothalamus, Alzheimer's 


pCMVSpon 3.0 


LP015 


HK.BA 


Ku812F Basophils Line 


pSport 1 


LP015 


HS2S 


Saos2. Dexamethosome Treated 


pSport 1 


LP016 


HA5A 


Lung Carcinoma A549 TNFalpha 
activated 


pSport I 


LP0I6 


HTFM 


TF-1 Cell Line GM-CSF Treated 


pSport 1 


LP016 


HYAS 


Thyroid Tumour 


pSport 1 


LP0I6 


HUTS 


Larynx Normal 


pSport 1 


LP016 


HXOA 


Larynx Tumor 


pSport 1 


LP016 


HEAH 


Ea.hy.926 cell line 


pSport 1 


LP016 


HINA 


Adenocarcinoma Human 


pSport 1 


LP016 


HRMA 


Lung Mesothelium | 


pSport I 


LP016 


HLCL 


Human Pre-Differenliatcd Adipocytes | 


Uni-Zap XR 


LP017 


HS2A 


5aos2 Cells 1 


oSpori 1 


LP020 
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Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HS2I 


Saos2 Ceils: Vuamin Dj Treated 


pSport 1 


LrUiU 


HUCM 


CHME Cell Line, untreated 


pSpon I 


LP02U 


HEPN 


Aryepiglottis Normal 


pSport 1 


LP020 


HPSN 


Sinus Piniformis Tumour 


pSport 1 


LPO-0 


HNS A 


Stomach Normal 


pSpon I 


LP020 


HNSM 


Stomach Tumour 


pSport I 


LP020 


HNLA 


Liver Normal MetSNo 


pSport 1 


LP020 


HUTA 


Liver Tumour Met 5 Tu 


pSport 1 


LP020 


HOCN" ~ " " ------ 


Colon Normal 


pSport r 


LP020 


HOCT 


Colon Tumor 


pSport I 


LP020 


HTNT 


Tongue Tumour 


pSport I 


LP020 


HLXN 


Larynx Normal 


pSport 1 


LP020 


HLXT 


Larynx Tumour 


pSport 1 


LP020 


HTYN 


Thymus 


pSport I 


LP020 


HPLN 


Placenta 


pSport 1 


LP020 


HTNG 


Tongue Normal 


pSport 1 


LP020 


HZAA 


Thyroid Normal (SDCA2 No) 


pSport 1 


LP020 


HWES 


Thyroid Thyroiditis 


pSpon I 


LP020 


HFHD 


Ficolled Human Stromal Cells, 5Fu 
treated 


pTrip!Ex2 


LP021 


HFHN1HFHN 


Ficolled Human Stromal Cells, 
Untreated 


pTriplEx2 


LP021 


HPCJ 


Hep G2 Cells, lambda library 


lambda Zap-CMV XR 


LP021 


HBCAJIBCB.HBCC 


H. Lymph node breast Cancer 


Uni-ZAP XR 


LP02I 


HCOK 


Chondrocytes 


pSPORTl 


LP022 


HDCA. HDCB. HDCC 


Dendritic Cells From CD34 Cells 


pSPORTl 


LP022 


HDMA. HDMB 


CD40 activated monocyte dendritic cells 


pSPORTl 


LP022 


HDDM. HDDN. HDDO 


LPS activated derived dendritic cells 


pSPORTl 


LP022 


HPCR 


Hep G2 Cells, PCR library 


lambda Zap-CMV XR 


LP022 


HAAA, HAAB. HAAC 


Lung. Cancer (40053 13 A3): Invasive 
Poorly Differentiated Lung 
Adenocarcinoma 


pSPORTl 


LP022 


H1PA. HIPB. HIPC 


Lung. Cancer (4005163 B7): Invasive, 
roony L/ui. A.ucnucarLinuiiid. 
Metastatic 


pSPORTl 


LP022 


HOOH, HOOI 


Ovary. Cancer: (4004562 B6) Papillary 
Serous Cystic Neoplasm. Low 
Malienant Pot 


pSPORTl 


LP022 


HIDA 


Lung. Normal: (4005313 Bl) 


pSPORTl 


LP022 


HUJA.HUJB.HUJC.HUJD.HUJE 


B-Cells 


i?CMVSport 3.0 


LP022 


HNOA.HNOB.HNOC.HNOD 


Ovary. Normal: (9805C040R) 


pSPORTl 


LP022 


nfNLlV] 


1 imo Mnrmal- MODS'* 1 "* R \\ 


nCpORTI 
J jr Ui\ i l 


I Pfm 


HSCL 


Stromal Cells 


pSPORTl 


LP022 


HAAX 


Lung. Cancer: (4005313 A3) Invasive 
Poorly-differentiated Metastatic lung 
adenocarcinoma 


pSPORTl 


LP022 


HUUA.HUUB.HUUC.HUUD 


B-cells (unstimulated) 


pTriplEx2 


LP022 


HWWA.HWWB.HWWC.HWWD.HW 
WE.HWWF.HWWG 


B-cells (stimulated) 


pSPORTl 


LP022 


HCCC 


~olon. Cancer: 1 9S08C064R) 


pCMVSport3.0 


LP023 
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Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HPDO HPDP UPDO HPDR HPD 


Ovary. Cancer (9X09C332): Poorly 
differentiated adenocarcinoma 


pSpon 1 


LP023 


HPCO HPCP HPCQ HPCT 


Ovary. Cancer ( I5395AIF): Grade Jl 
Papillarv Carcinoma 


pSport 1 


LP023 


HOCM HOCO HOCP HOCQ 


Ovary. Cancer: { 1 5799A 1 F) Poorly 
differentiated carcinoma 


pSpon 1 


LP023 


HCBM HCBN HCBO 


Breast. Cancer: (4004943 A5) 


pSport I 


LP023 


HNBT HNBU HNBV 


Breast. Normal: (4005522B2) 


pSport 1 


LP023 


HBGP-IIBGO 


Breast. Cancer:.(4005522.A2) 


pSportJ 


LP023 


HBCJ 


Breast. Cancer: (9806C012R) 


pSport I 


LP023 


HSAM HSAN 


Stromal cells 3.88 


pSport 1 


LP023 


HVCA HVCB HVCC HVCD 


Ovary. Cancer: (4004332 A2) 


pSport I 


LP023 


HSCK HSEN HSEO 


Stromal cells (HBM3.18) 


pSport 1 


LP023 


HSCP HSCO 


stromal cell clone 2.5 


pSport 1 


LP023 


HUXA 


Breast Cancer: (4005385 A2) 


pSport 1 


LP023 


HCOM HCON HCOO HCOP HCOQ 


Ovary, Cancer (4004650 A3): Well- 
Differentiated Micropapillary Serous 
Carcinoma 


pSport I 


LP023 


HBNM 


Breast. Cancer: (9802C020E) 


pSport 1 


LP023 


HVVA H WB HVVC HVVD HVVE 


Human Bone Marrow, treated 


pSport 1 


LP023 
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Two approaches can be used to isolate a particular clone from the deposited sample of 
plasmid DNAs cited for that clone in Table 5. First, a plasmid is directly isolated by 
screening the clones using a polynucleotide probe corresponding to the nucleotide sequence 
ofSEQIDNOX 

5 Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized using an 

Applied Biosystems DNA synthesizer according to the sequence reported. The 
oligonucleotide is labeled, for instance, with 32 P-y-ATP using T4 polynucleotide kinase and 
purified according to routine methods. (E.g., Maniatis et al., Molecular Cloning: A 
Laboratory Manual. Cold Spring Harbor Press, Cold Spring. NY (1982).) The plasmid 

10 mixture is transformed into a suitable host, as indicated above (such as XL- 1 Blue 
(Stratagene)) using techniques known to those of skill in the art, such as those provided by 
the vector supplier or in related publications or patents cited above. The transformants are 
plated on 1.5% agar plates (containing the appropriate selection agent, e.g., ampicillin) to a 
density of about 150 transformants (colonies) per plate. These plates are screened using 

15 Nylon membranes according to routine methods for bacterial colony screening (e.g., 
Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd Edit., (1989), Cold Spring 
Harbor Laboratory Press, pages 1.93 to 1.104), or other techniques known to those of skill in 
the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
20 nucleotide sequence of SEQ ID NO:X are synthesized and used to amplify the desired cDNA 
using the deposited cDNA plasmid as a template. The polymerase chain reaction is carried 
out under routine conditions, for instance, in 25 of reaction mixture with 0.5 ug of the 
above cDNA template. A convenient reaction mixture is 1.5-5 mM MgCb, 0.01% (w/v) 
gelatin, 20 \iM each of dATP, dCTP, dGTP, dTTP, 25 pmol of each primer and 0.25 Unit of 
25 Taq polymerase. Thirty five cycles of PCR (denaturation at 94°C for 1 min; annealing at 
55°C for 1 min; elongation at 72°C for 1 min) are performed with a Perkin-Elmer Cetus 
automated thermal cycler. The amplified product is analyzed by agarose gel electrophoresis 
and the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the DNA 
30 product. 

Several methods are available for the identification of the 5' or 3' non-coding portions 
of a gene which may not be present in the deposited clone. These methods include but are not 
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limited to. filter probing, clone enrichment using specific probes, and protocols similar or 
identical to 5' and 3' "RACE" protocols which are well known in the art. For instance, a 
method similar to 5' RACE is available for generating the missing 5 ! end of a desired full- 
length transcript. (Fromont- Racine et aL Nucleic Acids Res. 2 1(7): 1683- 1684 (1993).) 
5 Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a population of 

RNA presumably containing full-length gene RNA transcripts. A primer set containing a 
primer specific to the ligated RNA oligonucleotide and a primer specific to a known 
sequence of the gene of interest is used to PCR amplify the 5' portion of the desired full- 
length gene. This amplified product may then be sequenced and used to generate the full 
10 length gene. 

This above method starts with total RNA isolated from the desired source, although 
poly-A+ RNA can be used. The RNA preparation can then be treated with phosphatase if 
necessary to eliminate 5 f phosphate groups on degraded or damaged RNA which may 
interfere with the later RNA ligase step. The phosphatase should then be inactivated and the 
15 RNA treated with tobacco acid pyrophosphatase in order to remove the cap structure present 
at the 5' ends of messenger RNAs. This reaction leaves a 5' phosphate group at the 5' end of 
the cap cleaved RNA which can then be ligated to an RNA oligonucleotide using T4 RNA 
ligase. 

This modified RNA preparation is used as a template for first strand cDNA synthesis 
20 using a gene specific oligonucleotide. The first strand synthesis reaction is used as a template 
for PCR amplification of the desired 5' end using a primer specific to the ligated RNA 
oligonucleotide and a primer specific to the known sequence of the gene of interest. The 
resultant product is then sequenced and analyzed to confirm that the 5 1 end sequence belongs 
to the desired gene. 

25 

Example 2: Isolation of Genomic Clones Corresponding to a Polynucleotide 

A human genomic PI library (Genomic Systems, Inc.) is screened by PCR using 
primers selected for the sequence corresponding to SEQ ID NO:X, according to the method 
30 described in Example 1 . (See also. Sambrook.) 
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Example 3: Tissue specific expression analysis 

The Human Genome Sciences, Inc. (HGS) database is derived from sequencing tissue 
specific cDNA libraries. Libraries generated from a particular tissue are selected and the 
5 specific tissue expression pattern of EST groups or assembled contigs within these libraries is 
determined by comparison of the expression patterns of those groups or contigs within the 
eritiFe~d'atabase7 ESTs which show tissue specific expression are selected. 

The original clone from which the specific EST sequence was generated, is obtained 
from the catalogued library of clones and the insert amplified by PCR using methods known 

10 in the art. The PCR product is denatured then transferred in 96 well format to a nylon 
membrane (Schleicher and Scheull) generating an array filter of tissue specific clones. 
Housekeeping genes, maize genes, and known tissue specific genes are included on the 
filters. These targets can be used in signal normalization and to validate assay sensitivity. 
Additional targets are included to monitor probe length and specificity of hybridization. 

15 Radioactively labeled hybridization probes are generated by first strand cDNA 

synthesis per the manufacturer's instructions (Life Technologies) from mRNA/RNA samples 
prepared from the specific tissue being analyzed. The hybridization probes are purified by gel 
exclusion chromatography, quantitated, and hybridized with the array filters in hybridization 
bottles at 65°C overnight. The filters are washed under stringent conditions and signals are 

20 captured using a Fuji phosphorimager. 

Data is extracted using AIS software and following background subtraction, signal 
normalization is performed. This includes a normalization of filter-wide expression levels 
between different experimental runs. Genes that are differentially expressed in the tissue of 
interest are identified and the full length sequence of these clones is generated. 

25 

Example 4: Chromosomal Mapping of the Polynucleotides 

An oligonucleotide primer set is designed according to the sequence at the 5* end of 
30 SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This primer set is then 
used in a polymerase chain reaction under the following set of conditions : 30 seconds, 95°C; 
1 minute, 56°C: 1 minute, 70°C. This cycle is repeated 32 times followed by one 5 minute 
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cycle at 70°C. Human, mouse, and hamster DNA is used as template in addition to a somatic 
cell hybrid panel containing individual chromosomes or chromosome fragments (Bios, Inc). 
The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose gels. 
Chromosome mapping is determined by the presence of an approximately 100 bp PCR 
5 fragment in the particular somatic cell hybrid. 



Example 5: Bacterial Expression of a Polypeptide 

A polynucleotide encoding a polypeptide of the present invention is amplified using 

10 PCR oligonucleotide primers corresponding to the 5' and 3' ends of the DNA sequence, as 
outlined in Example 1, to synthesize insertion fragments. The primers used to amplify the 
cDNA insert should preferably contain restriction sites, such as BamHl and Xbal, at the 5' 
end of the primers in order to clone the amplified product into the expression vector. For 
example, BamHI and Xbal correspond to the restriction enzyme sites on the bacterial 

15 expression vector pQE-9. (Qiagen, Inc., Chatsworth, CA). This plasmid vector encodes 
antibiotic resistance (Amp 1 '), a bacterial origin of replication (ori), an IPTG-regulatable 
promoter/operator (P/O), a ribosome binding site (RBS), a 6-histidine tag (6-His), and 
restriction enzyme cloning sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified fragment is 

20 ligated into the pQE-9 vector maintaining the reading frame initiated at the bacterial RBS. 
The ligation mixture is then used to transform the E. coli strain M15/rep4 (Qiagen, Inc.) 
which contains multiple copies of the plasmid pREP4, which expresses the lad repressor and 
also confers kanamycin resistance (Kan r ). Transformants are identified by their ability to 
grow on LB plates and ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is 

25 isolated and confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid culture 
in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). The O/N culture 
is used to inoculate a large culture at a ratio of 1:100 to 1:250. The cells are grown to an 
optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTG (Isopropyl-B-D-thiogalacto 

30 pyranoside) is then added to a final concentration of 1 mM. IPTG induces by inactivating the 
lad repressor, clearing the P/O leading to increased gene expression. 
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Cells are grown for an extra 3 to 4 hours. Cells are then harvested by centrifugation 
(20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic agent 6 Molar 
Guanidine HC1 by stirring for 3-4 hours at 4°C. The cell debris is removed by centrifugation, 
and the supernatant containing the polypeptide is loaded onto a nickel-nitrilo-tri-acetic acid 
5 ("Ni-NTA") affinity resin column (available from QIAGER Inc., supra). Proteins with a 6 x 
His tag bind to the Ni-NTA resin with high affinity and can be purified in a simple one-step 
procedure (for details see: The QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 8, the 
column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then washed with 10 
10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is eluted with 6 M 
guanidine-HCL pH 5. 

The purified protein is then renatured by dialyzing it against phosphate-buffered 
saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. Alternatively, the 
protein can be successfully refolded while immobilized on the Ni-NTA column. The 

15 recommended conditions are as follows: renature using a linear 6M-1M urea gradient in 500 
mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4, containing protease inhibitors. The 
renaturation should be performed over a period of 1.5 hours or more. After renaturation the 
proteins are eluted by the addition of 250 mM immidazole. Immidazole is removed by a 
final dialyzing step against PBS or 50 mM sodium acetate pH 6 buffer plus 200 mM NaCl. 

20 The purified protein is stored at 4° C or frozen at -80° C . 

In addition to the above expression vector, the present invention further includes an 
expression vector comprising phage operator and promoter elements operatively linked to a 
polynucleotide of the present invention, called pHE4a. (ATCC Accession Number 209645, 
deposited on February 25, 1998.) This vector contains: 1) a neomycinphosphotransferase 

25 gene as a selection marker, 2) an E. coli origin of replication, 3) a T5 phage promoter 
sequence, 4) two lac operator sequences, 5) a Shine-Delgarno sequence, and 6) the lactose 
operon repressor gene (laclq). The origin of replication (oriC) is derived from pUC19 (LTI, 
Gaithersburg, MD). The promoter sequence and operator sequences are made synthetically. 
DNA can be inserted into the pHEa by restricting the vector with Ndel and Xbal, 

30 BamHI. Xhol, or Asp718, running the restricted product on a gel, and isolating the larger 
fragment (the stuffer fragment should be about 310 base pairs). The DNA insert is generated 
according to the PCR protocol described in Example 1 . using PCR primers having restriction 
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sites for Ndel (5 1 primer) and Xbal, BamHL Xhol, or Asp718 (3 1 primer). The PCR insert is 
gel purified and restricted with compatible enzymes. The insert and vector are ligated 
according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to express 
protein in a bacterial system. 

Example 6: Purification of a Polypeptide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide expressed in E 
coli when it is present in the form of inclusion bodies. Unless otherwise specified, all of the 
following steps are conducted at 4- 1 0°C. 

Upon completion of the production phase of the E. coli fermentation, the cell culture 
is cooled to 4-10°C and the cells harvested by continuous centrifugation at 15,000 rpm 
(Heraeus Sepatech). On the basis of the expected yield of protein per unit weight of cell 
paste and the amount of purified protein required, an appropriate amount of cell paste, by 
weight, is suspended in a buffer solution containing 100 mM Tris, 50 mM EDTA, pH 7.4. 
The cells are dispersed to a homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate is then 
mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by centrifugation 
at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M NaCl, 100 mM Tris, 
50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the pellet is 
discarded and the polypeptide containing supernatant is incubated at 4°C overnight to allow 
further GuHCl extraction. 

Following high speed centrifugation (30,000 xg) to remove insoluble particles, the 
GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 20 volumes 
of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCL 2 mM EDTA by vigorous 
stirring. The refolded diluted protein solution is kept at 4°C without mixing for 12 hours 
prior to further purification steps. 
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To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0.16 |Ltm membrane filter with appropriate surface area (e.g., 
Filtron), equilibrated with 40 mM sodium acetate. pH 6.0 is employed. The filtered sample is 
loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive Biosystems). The column 
5 is washed with 40 mM sodium acetate, pH 6.0 and eluted with 250 mM, 500 mM, 1000 mM, 
and 1500 mM NaCl in the same buffer, in a stepwise manner. The absorbance at 280 nm of 
the effluent is continuously monitored. Fractions are collected and further analyzed by SDS- 
PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 volumes of 
10 water. The diluted sample is then loaded onto a previously prepared set of tandem columns 
of strong anion (Poros HQ-50, Perseptive Biosystems) and weak anion (Poros CM-20, 
Perseptive Biosystems) exchange resins. The columns are equilibrated with 40 mM sodium 
acetate, pH 6.0. Both columns are washed with 40 mM sodium acetate, pH 6.0, 200 mM 
NaCl. The CM-20 column is then eluted using a 10 column volume linear gradient ranging 
15 from 0.2 M NaCl, 50 mM sodium acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 
6.5. Fractions are collected under constant A280 monitoring of the effluent. Fractions 
containing the polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the above 
refolding and purification steps. No major contaminant bands should be observed from 
20 Commassie blue stained 16% SDS-PAGE gel when 5 fig of purified protein is loaded. The 
purified protein can also be tested for endotoxin/LPS contamination, and typically the LPS 
content is less than 0.1 ng/ml according to LAL assays. 

Example 7: Cloning and Expression of a Polypeptide in a Baculovirus Expression System 

25 

In this example, the plasmid shuttle vector pA2 is used to insert a polynucleotide into 
a baculovirus to express a polypeptide. This expression vector contains the strong polyhedrin 
promoter of the Autographa californica nuclear polyhedrosis virus (AcMNPV) followed by 
convenient restriction sites such as BamHI, Xba I and Asp718. The polyadenylation site of 
30 the simian virus 40 ("SV40 M ) is used for efficient polyadenylation. For easy selection of 
recombinant virus, the plasmid contains the beta-galactosidase gene from E. coli under 
control of a weak Drosophila promoter in the same orientation, followed by the 
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polyadenylation signal of the polyhedrin gene. The inserted genes are flanked on both sides 
by viral sequences for cell-mediated homologous recombination with wild-type viral DN A to 
generate a viable virus that express the cloned polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such as 
5 pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, as long as 
the construct provides appropriately located signals for transcription, translation, secretion 
and the like, including a signal peptide and an in-frame AUG as required. Such vectors are 
described, for instance, in Luckow et al., Virology 170:31-39 (1989). 

Specifically, the cDNA sequence contained in the deposited clone, including the 
10 AUG initiation codon, is amplified using the PCR protocol described in Example 1. If a 
naturally occurring signal sequence is used to produce the polypeptide of the present 
invention, the pA2 vector does not need a second signal peptide. Alternatively, the vector 
can be modified (pA2 GP) to include a baculovirus leader sequence, using the standard 
methods described in Summers et al., "A Manual of Methods for Baculovirus Vectors and 
15 Insect Cell Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

The amplified fragment is isolated from a 1% agarose gel using a commercially 
available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment then is digested with 
appropriate restriction enzymes and again purified on a 1% agarose gel. 

20 The plasmid is digested with the corresponding restriction enzymes and optionally, 

can be dephosphorylated using calf intestinal phosphatase, using routine procedures known in 
the art. The DNA is then isolated from a 1% agarose gel using a commercially available kit 
("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 DNA 

25 ligase. E. coli HB101 or other suitable E. coli hosts such as XL-1 Blue (Stratagene Cloning 
Systems, La Jolla, CA) cells are transformed with the ligation mixture and spread on culture 
plates. Bacteria containing the plasmid are identified by digesting DNA from individual 
colonies and analyzing the digestion product by gel electrophoresis. The sequence of the 
cloned fragment is confirmed by DNA sequencing. 

30 Five |ig of a plasmid containing the polynucleotide is co-transfected with 1.0 |ig of a 

commercially available linearized baculovirus DNA ("BaculoGold™ baculovirus DNA", 
Pharmingen, San Diego, CA), using the lipofection method described by Feigner et al., Proc. 
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Natl. Acad. Sci. USA 84:7413-7417 (1987). One ^g of BaculoGold™ virus DNA and 5 
of the plasmid are mixed in a sterile well of a microtiter plate containing 50 ul of serum-free 
Grace's medium (Life Technologies Inc., Gaithersburg, MD). Afterwards, 10 ul Lipofectin 
plus 90 ul Grace's medium are added, mixed and incubated for 15 minutes at room 
5 temperature. Then the transfection mixture is added drop-wise to Sf9 insect cells (ATCC 
CRL 1711) seeded in a 35 mm tissue culture plate with I ml Grace's medium without serum. 
The plate Islhen incubated for 5 hours at 27° C. The transfection solution is then removed 
from the plate and I ml of Grace's insect medium supplemented with 10% fetal calf serum is 
added. Cultivation is then continued at 27° C for four days. 

10 After four days the supernatant is collected and a plaque assay is performed, as 

described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life Technologies 
Inc., Gaithersburg) is used to allow easy identification and isolation of gal-expressing clones, 
which produce blue-stained plaques. (A detailed description of a "plaque assay" of this type 
can also be found in the user's guide for insect cell culture and baculovirology distributed by 

15 Life Technologies Inc., Gaithersburg, page 9-10.) After appropriate incubation, blue stained 
plaques are picked with the tip of a micropipettor (e.g., Eppendorf). The agar containing the 
recombinant viruses is then resuspended in a microcentrifuge tube containing 200 ul of 
Grace's medium and the suspension containing the recombinant baculovirus is used to infect 
Sf9 cells seeded in 35 mm dishes. Four days later the supernatants of these culture dishes are 

20 harvested and then they are stored at 4° C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's medium 
supplemented with 10% heat-inactivated FBS. The cells are infected with the recombinant 
baculovirus containing the polynucleotide at a multiplicity of infection ("MOI") of about 2. 
If radiolabeled proteins are desired, 6 hours later the medium is removed and is replaced with 

25 SF900 II medium minus methionine and cysteine (available from Life Technologies Inc., 
Rockville, MD). After 42 hours, 5 ^Ci of 35 S-methionine and 5 ^Ci 3:> S-cysteine (available 
from Amersham) are added. The cells are further incubated for 16 hours and then are 
harvested by centrifugation. The proteins in the supernatant as well as the intracellular 
proteins are analyzed by SDS-PAGE followed by autoradiography (if radiolabeled). 

30 Microsequencing of the amino acid sequence of the amino terminus of purified 

protein may be used to determine the amino terminal sequence of the produced protein. 
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Example 8: Expression of a Polypeptide in Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian cell. A typical 
mammalian expression vector contains a promoter element, which mediates the initiation of 
5 transcription of mRNA, a protein coding sequence, and signals required for the termination 
of transcription and polyadenylation of the transcript. Additional elements include 
enhancers, Kozak sequences and intervening sequences flanked by donor and acceptor sites 
for RNA splicing. Highly efficient transcription is achieved with the early and late promoters 
from SV40, the long terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLV1, HIVI 

10 and the early promoter of the cytomegalovirus (CMV). However, cellular elements can also 
be used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), pRSVcat 
(ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), pCMVSport 2.0, and 

15 pCMVSport 3.0. Mammalian host cells that could be used include, human Hela, 293, H9 and 
Jurkat cells, mouse NIH3T3 and C127 cells, Cos 1, Cos 7 and CV1, quail QC1-3 cells, 
mouse L cells and Chinese hamster ovary (CHO) cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing the 
polynucleotide integrated into a chromosome. The co-transfection with a selectable marker 

20 such as DHFR, gpt, neomycin, hygromycin allows the identification and isolation of the 
transfected cells. 

The transfected gene can also be amplified to express large amounts of the encoded 
protein. The DHFR (dihydrofolate reductase) marker is useful in developing cell lines that 
carry several hundred or even several thousand copies of the gene of interest. (See, e.g:, Alt, 

25 F. W., et al, J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. L. and Ma, C, Biochem. et 
Biophys. Acta, 1097:107-143 (1990); Page, M. J. and Sydenham, M. A., Biotechnology 9:64- 
68 (1 991 ).) Another useful selection marker is the enzyme glutamine synthase (GS) (Murphy 
et al., Biochem J. 227:277-279 (1991); Bebbington et aL Bio/Technology 10:169-175 
(1992). Using these markers, the mammalian cells are grown in selective medium and the 

30 cells with the highest resistance are selected. These cell lines contain the amplified gene(s) 
integrated into a chromosome. Chinese hamster ovary (CHO) and NSO cells are often used 
for the production of proteins. 
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Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the expression 
vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession No.209647) contain 
the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et ah, Molecular and Cellular 
Biology, 438-447 (March, 1985)) plus a fragment of the CMV-enhancer (Boshart et al., Cell 
5 41:521-530 (1985).) Multiple cloning sites, e.g., with the restriction enzyme cleavage sites 
BamHI, Xbal and Asp718, facilitate the cloning of the gene of interest. The vectors also 
contain the 3 ? intron, the polyadenylation and termination signal of the rat preproinsulin 
gene, and the mouse DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate restriction 
10 enzymes and then dephosphorylated using calf intestinal phosphates by procedures known in 
the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the protocol 
outlined in Example 1. If a naturally occurring signal sequence is used to produce the 
polypeptide of the present invention, the vector does not need a second signal peptide. 
15 Alternatively, if a naturally occurring signal sequence is not used, the vector can be modified 
to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a commercially 
available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment then is digested with 
appropriate restriction enzymes and again purified on a 1% agarose gel. 
20 The amplified fragment is then digested with the same restriction enzyme and purified 

on a 1% agarose gel. The isolated fragment and the dephosphorylated vector are then ligated 
with T4 DNA ligase. E. coli HB101 or XL-1 Blue cells are then transformed and bacteria are 
identified that contain the fragment inserted into plasmid pC6 using, for instance, restriction 
enzyme analysis. 

25 Chinese hamster ovary cells lacking an active DHFR gene is used for transfection. 

Five \xg of the expression plasmid pC6 or pC4 is cotransfected with 0.5 \ig of the plasmid 
pSVneo using lipofectin (Feigner et al., supra). The plasmid pSV2-neo contains a dominant 
selectable marker, the neo gene from Tn5 encoding an enzyme that confers resistance to a 
group of antibiotics including G418. The cells are seeded in alpha minus MEM 

30 supplemented with 1 mg/ml G418. After 2 days, the cells are trypsinized and seeded in 
hybridoma cloning plates (Greiner, Germany) in alpha minus MEM supplemented with 10, 
25, or 50 ng/ml of metothrexate plus 1 mg/ml G418. After about 10-14 days single clones 
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are trypsinized and then seeded in 6-weII petri dishes or 10 ml flasks using different 
concentrations of methotrexate (50 nM. 100 nM, 200 nM, 400 nM, 800 nM). Clones 
growing at the highest concentrations of methotrexate are then transferred to new 6-well 
plates containing even higher concentrations of methotrexate (1 fiM, 2 nM, 5 \xM, 10 mM, 20 
5 mM). The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 ^M. Expression of the desired gene product is analyzed, for 
instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Protein Fusions 

10 

The polypeptides of the present invention are preferably fused to other proteins. 
These fusion proteins can be used for a variety of applications. For example, fusion of the 
present polypeptides to His-tag, HA-tag, protein A, IgG domains, and maltose binding 
protein facilitates purification. (See Example 5; see also EP A 394,827; Traunecker, et al., 

15 Nature 331:84-86 (1988).) Similarly, fusion to IgG-1, IgG-3, and albumin increases the 
halflife time in vivo. Nuclear localization signals fused to the polypeptides of the present 
invention can target the protein to a specific subcellular localization, while covalent 
heterodimer or homodimers can increase or decrease the activity of a fusion protein. Fusion 
proteins can also create chimeric molecules having more than one function. Finally, fusion 

20 proteins can increase solubility and/or stability of the fused protein compared to the non- 
fiised protein. All of the types of fusion proteins described above can be made by modifying 
the following protocol, which outlines the fusion of a polypeptide to an IgG molecule, or the 
protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, using 

25 primers that span the 5' and 3 1 ends of the sequence described below. These primers also 
should have convenient restriction enzyme sites that will facilitate cloning into an expression 
vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion can be 
ligated into the BamHI cloning site. Note that the 3' BamHI site should be destroyed. Next, 

30 the vector containing the human Fc portion is re-restricted with BamHI, linearizing the 
vector, and a polynucleotide of the present invention, isolated by the PCR protocol described 
in Example I, is ligated into this BamHI site. Note that the polynucleotide is cloned without 
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a stop codon. otherwise a fusion protein will not be produced. 

If the naturally occurring signal sequence is used to produce the polypeptide of the 
present invention, pC4 does not need a second signal peptide. Alternatively, if the naturally 
occurring signal sequence is not used, the vector can be modified to include a heterologous 
5 signal sequence. (See, e.g., WO 96/3489 1 .) 

Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGCCCAG 
CACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGA 

1 0 C ACCCTC ATG ATCTCCCGG ACTCCTG AGGTC AC ATGCGTGGTGGTGG ACGTAAGC 
CACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCAT 
AATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTC 
AGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC 
AAGGTCTCCAACAAAGCCCTCCCAACCCCCATCGAGAAAACCATCTCCAAAGCC 

15 AAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAG 
CTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGC 
GACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGAC 
CACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACC 
GTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCAT 

20 GAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAAT 
GAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO: 1547) 

Example 10: Production of an Antibody from a Polypeptide 

25 a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of methods. 
(See, Current Protocols, Chapter 2.) As one example of such methods, cells expressing 
polypeptide of the present invention are administered to an animal to induce the production 
of sera containing polyclonal antibodies. In a preferred method, a preparation of polypeptide 
30 of the present invention is prepared and purified to render it substantially free of natural 
contaminants. Such a preparation is then introduced into an animal in order to produce 
polyclonal antisera of greater specific activity. 
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Monoclonal antibodies specific for polypeptide of the present invention are prepared 
using hybridoma technology. (Kohler et aL, Nature 256:495 (1975); Kohler et aL Eur. J. 
Immunol. 6:51 1 (1976); Kohler et aL, Eur. J. Immunol. 6:292 (1976); Hammerling et aL, in: 
Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, N.Y., pp. 563-681 (1981)). In 
5 general, an animal (preferably a mouse) is immunized with polypeptide of the present 
invention or, more preferably, with a secreted polypeptide of the present invention- 
expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue culture 
medium, preferably in Earle's modified Eagle's medium supplemented with 10% fetal bovine 
serum ( inactivated at about 56°C), and supplemented with about 10 g/1 of nonessential amino 

10 acids, about 1,000 U/ml of penicillin, and about 100 ng/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma cell 
line. Any suitable myeloma cell line may be employed in accordance with the present 
invention; however, it is preferable to employ the parent myeloma cell line (SP20), available 
from the ATCC. After fusion, the resulting hybridoma cells are selectively maintained in 

15 HAT medium, and then cloned by limiting dilution as described by Wands et aL 
(Gastroenterology 80:225-232 (1981)). The hybridoma cells obtained through such a 
selection are then assayed to identify clones which secrete antibodies capable of binding the 
polypeptide of the present invention. 

Alternatively, additional antibodies capable of binding to polypeptide of the present 

20 invention can be produced in a two-step procedure using anti-idiotypic antibodies. Such a 
method makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with this 
method, protein specific antibodies are used to immunize an animal, preferably a mouse. The 
splenocytes of such an animal are then used to produce hybridoma cells, and the hybridoma 

25 cells are screened to identify clones which produce an antibody whose ability to bind to the 
polypeptide of the present invention-specific antibody can be blocked by polypeptide of the 
present invention. Such antibodies comprise anti-idiotypic antibodies to the polypeptide of 
the present invention-specific antibody and are used to immunize an animal to induce 
formation of further polypeptide of the present invention-specific antibodies. 

30 For in vivo use of antibodies in humans, an antibody is "humanized". Such 

antibodies can be produced using genetic constructs derived from hybridoma cells producing 
the monoclonal antibodies described above. Methods for producing chimeric and humanized 
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antibodies are known in the art and are discussed herein. (See, for review. Morrison, Science 
229:1202 (1985); Oi et al., BioTechniques 4:214 (1986); Cabilly et at., U.S. Patent No. 
4,816,567; Taniguchi et al., EP 171496: Morrison et al, EP 173494; Neuberger et al., WO 
8601533; Robinson et al, WO 8702671; Boulianne et al. Nature 312:643 (1984); Neuberger 
5 etal., Nature 314:268 (1985).) 



b) Isolation Of Antibody Fragments Directed Against Polypeptide of the Present 
Invention From A Library Of scFvs 

Naturally occurring V-genes isolated from human PBLs are constructed into a library 

10 of antibody fragments which contain reactivities against polypeptide of the present invention 
to which the donor may or may not have been exposed (see e.g., U.S. Patent 5,885,793 
incorporated herein by reference in its entirety). 

Rescue of the Library. A library of scFvs is constructed from the RN A of human 
PBLs as described in PCT publication WO 92/01047. To rescue phage displaying antibody 

15 fragments, approximately 109 E. coli harboring the phagemid are used to inoculate 50 ml of 
2xTY containing 1% glucose and 100 [ig/ml of ampicillin (2xTY-AMP-GLU) and grown to 
an O.D. of 0.8 with shaking. Five ml of this culture is used to innoculate 50 ml of 2xTY- 
AMP-GLU, 2 x 108 TU of delta gene 3 helper (M13 delta gene III, see PCT publication WO 
92/01047) are added and the culture incubated at 37°C for 45 minutes without shaking and 

20 then at 37°C for 45 minutes with shaking. The culture is centrifuged at 4000 r.p.m. for 10 
min. and the pellet resuspended in 2 liters of 2xTY containing 100 ng/ml ampicillin and 50 
ug/ml kanamycin and grown overnight. Phage are prepared as described in PCT publication 
WO 92/01047. 

Ml 3 delta gene III is prepared as follows: M13 delta gene III helper phage does not 
25 encode gene III protein, hence the phage(mid) displaying antibody fragments have a greater 
avidity of binding to antigen. Infectious M13 delta gene III particles are made by growing 
the helper phage in cells harboring a pUC19 derivative supplying the wild type gene III 
protein during phage morphogenesis. The culture is incubated for 1 hour at 37° C without 
shaking and then for a further hour at 37°C with shaking. Cells are spun down (IEC-Centra 
30 8 : 400 r.p.m. for 10 min), resuspended in 300 ml 2xTY broth containing 100 ^g ampicillin/ml 
and 25 \ig kanamycin/ml (2xTY- AMP-KAN) and grown overnight, shaking at 37°C. Phage 
panicles are purified and concentrated from the culture medium by two PEG-precipitations 
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(Sambrook et aL 1990). resuspended in 2 ml PBS and passed through a 0.45 \xm filter 
(Minisart NML; Sartorius) to give a final concentration of approximately 1013 transducing 
units/ml (ampicillin-resistant clones). 

Panning of the Library. Immunotubes (Nunc) are coated overnight in PBS with 4 ml 
5 of either 100 ^g/ml or 10 ug/ml of a polypeptide of the present invention. Tubes are blocked 
with 2% Marvel-PBS for 2 hours at 37°C and then washed 3 times in PBS. Approximately 
1013 TU of phage is applied to the tube and incubated for 30 minutes at room temperature 
tumbling on an over and under turntable and then left to stand for another 1.5 hours. Tubes 
are washed 10 times with PBS 0.1% Tween-20 and 10 times with PBS. Phage are eluted by 

10 adding 1 ml of 100 mM triethylamine and rotating 1 5 minutes on an under and over turntable 
after which the solution is immediately neutralized with 0.5 ml of 1.0M Tris-HCl, pH 7.4. 
Phage are then used to infect 10 ml of mid-log E. coli TGI by incubating eluted phage with 
bacteria for 30 minutes at 37°C. The E. coli are then plated on TYE plates containing 1% 
glucose and 100 ug/ml ampicillin. The resulting bacterial library is then rescued with delta 

15 gene 3 helper phage as described above to prepare phage for a subsequent round of selection. 
This process is then repeated for a total of 4 rounds of affinity purification with tube-washing 
increased to 20 times with PBS, 0.1% Tween-20 and 20 times with PBS for rounds 3 and 4. 

Characterization of Binders. Eluted phage from the 3rd and 4th rounds of selection 
are used to infect E. coli HB 2151 and soluble scFv is produced (Marks, et aL, 1991) from 

20 single colonies for assay. ELISAs are performed with microtitre plates coated with either 10 
pg/ml of the polypeptide of the present invention in 50 mM bicarbonate pH 9.6. Clones 
positive in ELISA are further characterized by PCR fingerprinting (see, e.g., PCT publication 
WO 92/01047) and then by sequencing. These ELISA positive clones may also be further 
characterized by techniques known in the art, such as, for example, epitope mapping, binding 

25 affinity, receptor signal transduction, ability to block or competitively inhibit 
antibody/antigen binding, and competitive agonistic or antagonistic activity. 

Example 1.1: Method of Determining Alterations in a Gene Corresponding to a 
Polynucleotide 

30 

RNA isolated from entire families or individual patients presenting with a phenotype 
of interest (such as a disease) is be isolated. cDNA is then generated from these RNA 
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samples using protocols known in the art. (See, Sambrook.) The cDNA is then used as a 
template for PCR, employing primers surrounding regions of interest in SEQ ID NO:X; 
and/or the nucleotide sequence of the related cDNA in the cDNA clone contained in a 
deposited library. Suggested PCR conditions consist of 35 cycles at 95 degrees C for 30 
5 seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, using 

buffer solutions described in Sidransky et al., Science 252:706 (1991). 

PCR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre Technologies). The 
intron-exon borders of selected! exons is also determined and genomic PCR products 
10 analyzed to confirm the results. PCR products harboring suspected mutations is then cloned 
and sequenced to validate the results of the direct sequencing. 

PCR products is cloned into T-tailed vectors as described in Holton et al., Nucleic 
Acids Research, 19:1156 (1991) and sequenced with T7 polymerase (United States 
Biochemical). Affected individuals are identified by mutations not present in unaffected 
15 individuals. 

Genomic rearrangements are also observed as a method of determining alterations in 
a gene corresponding to a polynucleotide. Genomic clones isolated according to Example 2 
are nick-translated with digoxigenindeoxy-uridine 5'-triphosphate (Boehringer Manheim), 
and FISH performed as described in Johnson et al., Methods Cell Biol. 35:73-99 (1991). 

20 Hybridization with the labeled probe is carried out using a vast excess of human cot-1 DNA 
for specific hybridization to the corresponding genomic locus. 

Chromosomes are counterstained with 4,6-diamino-2-phenylidole and propidium 
iodide, producing a combination of C- and R-bands. Aligned images for precise mapping are 
obtained using a triple-band filter set (Chroma Technology, Brattleboro, VT) in combination 

25 with a cooled charge-coupled device camera (Photometries, Tucson, AZ) and variable 
excitation wavelength filters. (Johnson et al., Genet. Anal. Tech. Appl., 8:75 (1991).) Image 
collection, analysis and chromosomal fractional length measurements are performed using 
the ISee Graphical Program System. (Inovision Corporation, Durham, NC.) Chromosome 
alterations of the genomic region hybridized by the probe are identified as insertions, 

30 deletions, and translocations. These alterations are used as a diagnostic marker for an 
associated disease. 
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Example 12: Method of Detecting Abnormal Levels of a Polypeptide in a Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, and if 
an increased or decreased level of the polypeptide is detected, this polypeptide is a marker for 
5 a particular phenotype. Methods of detection are numerous, and thus, it is understood that 
_ . _ . one skilled in the art can modify the following assay to fit their particu]ar needs. 

For example, antibody-sandwich ELISAs are used to detect polypeptides in a sample, 
preferably a biological sample. Wells of a microtiter plate are coated with specific 
antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are either monoclonal 
10 or polyclonal and are produced by the method described in Example 10. The wells are 
blocked so that non-specific binding of the polypeptide to the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample containing the 
polypeptide. Preferably, serial dilutions of the sample should be used to validate results. The 
plates are then washed three times with deionized or distilled water to remove unbounded 
1 5 polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a concentration of 
25-400 ng, is added and incubated for 2 hours at room temperature. The plates are again 
washed three times with deionized or distilled water to remove unbounded conjugate. 

Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl phosphate 
20 (NPP) substrate solution to each well and incubate 1 hour at room temperature. Measure the 
reaction by a microtiter plate reader. Prepare a standard curve, using serial dilutions of a 
control sample, and plot polypeptide concentration on the X-axis (log scale) and fluorescence 
or absorbance of the Y-axis (linear scale). Interpolate the concentration of the polypeptide in 
the sample using the standard curve. 

25 

Example 13: Formulation 

The invention also provides methods of treatment and/or prevention of diseases or 
disorders (such as, for example, any one or more of the diseases or disorders disclosed 
30 herein) by administration to a subject of an effective amount of a Therapeutic. By 
therapeutic is meant a polynucleotides or polypeptides of the invention (including fragments 
and variants), agonists or antagonists thereof, and/or antibodies thereto, in combination with 
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a pharmaceutically acceptable carrier type (e.g.. a sterile carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with good 
medical practice, taking into account the clinical condition of the individual patient 
(especially the side effects of treatment with the Therapeutic alone), the site of delivery, the 
5 method of administration, the scheduling of administration, and other factors known to 

practitioners. The "effective amount" for purposes herein is thus determined by such 

considerations. 

As a general proposition, the total pharmaceutically effective amount of the 
Therapeutic administered parenterally per dose will be in the range of about lug/kg/day to 10 

10 mg/kg/day of patient body weight, although, as noted above, this will be subject to 
therapeutic discretion. More preferably, this dose is at least 0.01 mg/kg/day, and most 
preferably for humans between about 0.01 and 1 mg/kg/day for the hormone. If given 
continuously, the Therapeutic is typically administered at a dose rate of about 1 ug/kg/hour to 
about 50 ug/kg/hour, either by 1-4 injections per day or by continuous subcutaneous 

15 infusions, for example, using a mini-pump. An intravenous bag solution may also be 
employed. The length of treatment needed to observe changes and the interval following 
treatment for responses to occur appears to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, intracistemally, 
intravaginally, intraperitoneal^, topically, (as by powders, ointments, gels, drops or 

20 transdermal patch), bucally, or as an oral or nasal spray. "Pharmaceutically acceptable 
carrier" refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material 
or formulation auxiliary of any. The term "parenteral" as used herein refers to modes of 
administration which include intravenous, intramuscular, intraperitoneal, intrasternal, 
subcutaneous and intraarticular injection and infusion. 

25 Therapeutics of the invention are also suitably administered by sustained-release 

systems. Suitable examples of sustained-release Therapeutics are administered orally, 
rectally, parenterally, intracistemally, intravaginally, intraperitoneally, topically (as by 
powders, ointments, gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid filler, 

30 diluent, encapsulating material or formulation auxiliary of any type. The term "parenteral" as 
used herein refers to modes of administration which include intravenous, intramuscular, 
intraperitoneal, intrasternal, subcutaneous and intraarticular injection and infusion. 
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Therapeutics of the invention are also suitably administered by sustained-release 
systems. Suitable examples of sustained-release Therapeutics include suitable polymeric 
materials (such as, for example, semi-permeable polymer matrices in the form of shaped 
articles, e.g., films, or mirocapsules), suitable hydrophobic materials (for example as an 
5 emulsion in an acceptable oil) or ion exchange resins, and sparingly soluble derivatives (such 

as, for example, a sparingly soluble salt). 

SustaineclTeTeaselMSces include polylactides (U.S. Pat. No. 3,773,919, EP 58,481), 

copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et al., Biopolymers 
22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et al., J. Biomed. Mater. 
10 Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 (1982)), ethylene vinyl acetate 
(Langer et al., Id.) or poly-D- (-)-3-hydroxybutyric acid (EP 133,988). 

Sustained-release Therapeutics also include liposomally entrapped Therapeutics of 
the invention (see generally, Langer, Science 249:1527-1533 (1990); Treat et ah, in 
Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler 
15 (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). Liposomes containing the 
Therapeutic are prepared by methods known per se: DE 3,218,121; Epstein et al., Proc. Natl. 
Acad. Sci. (USA) 82:3688-3692 (1985); Hwang et al., Proc. Natl. Acad. Sci.(USA) 
77:4030-4034 (1980); EP 52,322; EP 36,676; EP 88,046; EP 143,949; EP 142,641; Japanese 
Pat. Appl. 83-1 18008; U.S. Pat. Nos. 4,485,045 and 4,544,545; and EP 102,324. Ordinarily, 
20 the liposomes are of the small (about 200-800 Angstroms) unilamellar type in which the lipid 
content is greater than about 30 mol. percent cholesterol, the selected proportion being 
adjusted for the optimal Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are delivered by 
way of a pump {see Langer, supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); 
25 Buchwald et al., Surgery 88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). 

Other controlled release systems are discussed in the review by Langer (Science 
249:1527-1533 (1990)). 

For parenteral administration, in one embodiment, the Therapeutic is formulated . 
generally by mixing it at the desired degree of purity, in a unit dosage injectable form 
30 (solution, suspension, or emulsion), with a pharmaceutical^ acceptable carrier, i.e.. one that 
is non-toxic to recipients at the dosages and concentrations employed and is compatible with 
other ingredients of the formulation. For example, the formulation preferably does not 
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include oxidizing agents and other compounds that are known to be deleterious to the 
Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic uniformly and 
intimately with liquid carriers or finely divided solid carriers or both. Then, if necessary, the 
5 product is shaped into the desired formulation. Preferably the carrier is a parenteral carrier, 
more preferably a solution that is isotonic with the blood of the recipient. Examples of such 
carrier vehicles include water, saline, Ringer's solution, and dextrose solution. Non-aqueous 
vehicles such as fixed oils and ethyl oleate are also useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as substances that 

10 enhance isotonicity and chemical stability. Such materials are non-toxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate, 
succinate, acetic acid, and other organic acids or their salts; antioxidants such as ascorbic 
acid; low molecular weight (less than about ten residues) polypeptides, e.g., polyarginine or 
tripeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic 

15 polymers such as polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic 
acid, or arginine; monosaccharides, disaccharides, and other carbohydrates including 
cellulose or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; 
sugar alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 

20 The Therapeutic is typically formulated in such vehicles at a concentration of about 

0.1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will be 
understood that the use of certain of the foregoing excipients, carriers, or stabilizers will 
result in the formation of polypeptide salts. 

Any pharmaceutical used for therapeutic administration can be sterile. Sterility is 

25 readily accomplished by filtration through sterile filtration membranes (e.g., 0.2 micron 
membranes). Therapeutics generally are placed into a container having a sterile access port, 
for example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic 
injection needle. 

Therapeutics ordinarily will be stored in unit or multi-dose containers, for example, 
30 sealed ampoules or vials, as an aqueous solution or as a lyophilized formulation for 
reconstitution. As an example of a lyophilized formulation, 10-ml vials are filled with 5 ml 
of sterile-filtered 1% (w/v) aqueous Therapeutic solution, and the resulting mixture is 
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lyophilized. The infusion solution is prepared by reconstituting the lyophilized Therapeutic 
using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or more 
containers filled with one or more of the ingredients of the Therapeutics of the invention. 
5 Associated with such container(s) can be a notice in the form prescribed by a governmental 
agency regulating the manufacture, use or sale of pharmaceuticals or biological products, 
"whicli notice reflects approval by the agency of manufacture, use or sale for human 
administration. In addition, the Therapeutics may be employed in conjunction with other 
therapeutic compounds. 

10 The Therapeutics of the invention may be administered alone or in combination with 

adjuvants. Adjuvants that may be administered with the Therapeutics of the invention 
include, but are not limited to, alum, alum plus deoxycholate (ImmunoAg), MTP-PE 
(Biocine Corp.), QS21 (Genentech, Inc.), BCG, and MPL. In a specific embodiment, 
Therapeutics of the invention are administered in combination with alum. In another specific 

15 embodiment, Therapeutics of the invention are administered in combination with QS-21. 
Further adjuvants that may be administered with the Therapeutics of the invention include, 
but are not limited to, Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS- 
18, CRJL1005, Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that 
may be administered with the Therapeutics of the invention include, but are not limited to, 

20 vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, whooping 
cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow fever, Japanese 
encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. Combinations may be 
administered either concomitantly, e.g., as an admixture, separately but simultaneously or 

25 concurrently; or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the combined 
agents are administered separately but simultaneously, e.g., as through separate intravenous 
lines into the same individual. Administration "in combination" further includes the separate 
administration of one of the compounds or agents given first, followed by the second. 

30 The Therapeutics of the invention may be administered alone or in combination with 

other therapeutic agents. Therapeutic agents that may be administered in combination with 
the Therapeutics of the invention, include but not limited to, other members of the TNF 
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family, chemotherapeutic agents, antibiotics, steroidal and non-steroidal antiinflammatories, 
conventional immunotherapeutic agents, cytokines and/or growth factors. Combinations may 
be administered either concomitantly, e.g., as an admixture, separately but simultaneously or 
concurrently; or sequentially. This includes presentations in which the combined agents are 
5 administered together as a therapeutic mixture, and also procedures in which the combined 
agents are administered separately but simultaneously, e.g., as through separate intravenous 

lines intolKe saline individual Administration "in combination" farther includes the separate 

administration of one of the compounds or agents given first, followed by the second. 

In one embodiment, the Therapeutics of the invention are administered in 
10 combination with members of the TNF family. TNF, TNF-related or TNF-like molecules 
that may be administered with the Therapeutics of the invention include, but are not limited 
to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, also known as TNF-beta), 
LT-beta (found in complex heterotrimer LT-alpha2-beta), OPGL, FasL, CD27L, CD30L, 
CD40L, 4-1BBL, DcR3, OX40L, TNF-gamma (International Publication No. WO 

15 96/14328), AIM-I (International Publication No. WO 97/33899), endokine-alpha 
(International Publication No. WO 98/07880), TR6 (International Publication No. WO 
98/30694), OPG, and neutrokine-alpha (International Publication No. WO 98/18921, OX40, 
and nerve growth factor (NGF), and soluble forms of Fas, CD30, CD27, CD40 and 4-IBB, 
TR2 (International Publication No. WO 96/34095), DR3 (International Publication No. WO 

20 97/33904), DR4 (International Publication No. WO 98/32856), TR5 (International 
Publication No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 
(International Publication No. WO 98/41629), TRANK, TR9 (International Publication No. 
WO 98/56892),TR10 (International Publication No. WO 98/54202), 312C2 (International 
Publication No. WO 98/06842), and TR12, and soluble forms CD154, CD70, and CD153. 

25 In certain embodiments, Therapeutics of the invention are administered in 

combination with antiretroviral agents, nucleoside reverse transcriptase inhibitors, non- 
nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. Nucleoside reverse 
transcriptase inhibitors that may be administered in combination with the Therapeutics of the 
invention, include, but are not limited to, RETROVIR™ (zidovudine/AZT), VIDEX™ 

30 (didanosine/ddl), HIVID™ (zalcitabine/ddC), ZERIT™ (stavudine/d4T), EP1VIR IM 
(lamivudine/3TC), and COMBIVIR™ (zidovudine/lamivudine). Non-nucleoside reverse 
transcriptase inhibitors that may be administered in combination with the Therapeutics of the 
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invention, include, but are not limited to. VIRAMUNE™ (nevirapine). RESCRIPTOR™ 
(delavirdine). and SUST1VA™ (efavirenz). Protease inhibitors that may be administered in 
combination with the Therapeutics of the invention, include, but are not limited to, 
CRIXIVAN™ (indinavir), NORV1R™ (ritonavir), INVIRASE™ (saquinavir), and 
5 VIRACEPT™ (nelfinavir). In a specific embodiment, antiretroviral agents, nucleoside 
reverse transcriptase inhibitors, non-nucleoside^reversje transcriptase^ inhibitors,- and/or- 
protease inhibitors may be used in any combination with Therapeutics of the invention to 
treat AIDS and/or to prevent or treat HIV infection. 

In other embodiments, Therapeutics of the invention may be administered in 
10 combination with anti-opportunistic infection agents. Anti-opportunistic agents that may be 
administered in combination with the Therapeutics of the invention, include, but are not 
limited to, TRIMETHOPRIM-SULFAMETHOXAZOLE™ , DAPSONE™, 
PENTAMIDINE™, ATOVAQUONE™, ISONIAZID™, RIFAMPIN™, PYRAZIN AMIDE ™ , 
ETHAMBUTOL™, RIFABUTIN™, CLARITHROMYCIN™, AZITHROMYCIN™, 

15 GANCICLOVIR™, FOSCARNET™ , CIDOFOVIR™, FLUCONAZOLE™, 
ITRACONAZOLE™, KETOCONAZOLE™, ACYCLOVIR™, FAMCICOLVIR™ , 
PYRIMETHAMINE™, LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and 
LEUKINE™ (sargramostim/GM-CSF). In a specific embodiment, Therapeutics of the 
invention are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™, 

20 DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically treat or 
prevent an opportunistic Pneumocystis carinii pneumonia infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with ISONIAZID™, 
RIFAMPIN™, PYRAZIN AMIDE ™ , and/or ETHAMBUTOL™ to prophylactically treat or 
prevent an opportunistic Mycobacterium avium complex infection. In another specific 

25 embodiment, Therapeutics of the invention are used in any combination with RIFABUTIN™, 
CLARITHROMYCIN™, and/or AZITHROMYCIN™ to prophylactically treat or prevent an 
opportunistic Mycobacterium tuberculosis infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with GANCICLOVIR™, 
FOSCARNET™. and/or CIDOFOVIR™ to prophylactically treat or prevent an opportunistic 

30 cytomegalovirus infection. In another specific embodiment, Therapeutics of the invention 
are used in any combination with FLUCONAZOLE™, ITRACONAZOLE™, and/or 
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KJETOCON AZOLE ™ to prophylactically treat or prevent an opportunistic fungal infection. 
In another specific embodiment. Therapeutics of the invention are used in any combination 
with ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylactically treat or prevent an 
opportunistic herpes simplex virus type 1 and/or type II infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
PYRIMETHAMINE™ and/or LEUCOVORIN™ to prophylactically treat or prevent an . 
opportunistic Toxoplasma gondii infection. In another specific embodiment, Therapeutics of 
the invention are used in any combination with LEUCOVORIN™ and/or NEUPOGEN™ to 
prophylactically treat or prevent an opportunistic bacterial infection. 

In a further embodiment, the Therapeutics of the invention are administered in 
combination with an antiviral agent. Antiviral agents that may be administered with the 
Therapeutics of the invention include, but are not limited to, acyclovir, ribavirin, amantadine, 
and remantidine. 

In a further embodiment, the Therapeutics of the invention are administered in 
combination with an antibiotic agent. Antibiotic agents that may be administered with the 
Therapeutics of the invention include, but are not limited to, amoxicillin, beta-lactamases, 
aminoglycosides, beta-lactam (glycopeptide), beta-lactamases, Clindamycin, 
chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, erythromycin, 
fluoroquinolones, macrolides. metronidazole, penicillins, quinolones, rifampin, streptomycin, 
sulfonamide, tetracyclines, trimethoprim, trimethoprim-sulfamthoxazole, and vancomycin. 

Conventional nonspecific immunosuppressive agents, that may be administered in 
combination with the Therapeutics of the invention include, but are not limited to, steroids, 
cyclosporine, cyclosporine analogs, cyclophosphamide methylprednisone, prednisone, 
azathioprine, FK-506, 15-deoxyspergualin, and other immunosuppressive agents that act by 
suppressing the function of responding T cells. 

In specific embodiments, Therapeutics of the invention are administered in 
combination with immunosuppressants. Immunosuppressants preparations that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
ORTHOCLONE™ (OKT3) ? SANDIMMUNE™/NEORAL™/SANGDYA™ (cyclosporin), 
PROGRAF™ (tacrolimus), CELLCEPT™ (mycophenolate), Azathioprine. gluconicosteroids, 
and RAPAMUNE™ (sirolimus). In a specific embodiment, immunosuppressants may be 
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used to prevent rejection of organ or bone marrow transplantation. 

In an additional embodiment, Therapeutics of the invention are administered alone or 
in combination with one or more intravenous immune globulin preparations. Intravenous 
immune globulin preparations that may be administered with the Therapeutics of the 
5 invention include, but not limited to, GAMMAR™, IVEEGAM™, SANDOGLOBULIN™, 

GAMMAGARD S/D™, and GAM1MUNE™. In a specific embodiment, Th^peuticsj)tthe - 

invention lire administered in combination with intravenous immune globulin preparations in 

transplantation therapy (e.g., bone marrow transplant). 

In an additional embodiment, the Therapeutics of the invention are administered alone 
10 or in combination with an anti-inflammatory agent. Anti-inflammatory agents that may be 
administered, with the Therapeutics of the invention include, but are not limited to, 
glucocorticoids and the nonsteroidal anti-inflammatories, aminoarylcarboxylic acid 
derivatives, arylacetic acid derivatives, arylbutyric acid derivatives, arylcarboxylic acids, 
arylpropionic acid derivatives, pyrazoles, pyrazolones, salicylic acid derivatives, 

15 thiazinecarboxamides, e-acetamidocaproic acid, S-adenosylmethionine, 3-amino-4- 
hydroxybutyric acid, amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, 
emorfazone, guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, 
perisoxal, pifoxime, proquazone, proxazole, and tenidap. 

In another embodiment, compostions of the invention are administered in 

20 combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, antibiotic 
derivatives (e.g., doxorubicin, bleomycin, daunorubicin, and dactinomycin); antiestrogens 
(e.g., tamoxifen); antimetabolites (e.g., fluorouracil, 5-FU, methotrexate, floxuridine, 
interferon alpha-2b, glutamic acid, plicamycin. mercaptopurine, and 6-thioguanine); 

25 cytotoxic agents (e.g., carmustine, BCNU, lomustine, CCNU, cytosine arabinoside, 
cyclophosphamide, estramustine, hydroxyurea, procarbazine, mitomycin, busulfan, cis-platin, 
and vincristine sulfate); hormones (e.g., medroxyprogesterone, estramustine phosphate 
sodium, ethinyl estradiol, estradiol, megestrol acetate, methyltestosterone, diethylstilbestrol 
diphosphate, chlorotrianisene, and testolactone); nitrogen mustard derivatives (e.g., 

30 mephalen, chorambucil. mechlorethamine (nitrogen mustard) and thiotepa); steroids and 
combinations (e.g., bethamethasone sodium phosphate); and others (e.g., dicarbazine, 
asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and etoposide). 
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In a specific embodiment, Therapeutics of the invention are administered in 
combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) or 
any combination of the components of CHOP. In another embodiment, Therapeutics of the 
invention are administered in combination with Rituximab. In a further embodiment, 



5 Therapeutics of the invention are administered with Rituxmab and CHOP, or Rituxmab and 
any combination of the components of CHOP. 

_ _ _ In an additional embodiment^ the'Therapeutics of the invention are administered in 

combination with cytokines. Cytokines that may be administered with the Therapeutics of 
the invention include, but are not limited to, IL2, IL3, IL4, IL5, IL6, IL7, IL10, IL12, IL13, 
10 IL15, anti-CD40, CD40L, IFN-gamma and TNF-alpha. In another embodiment, 
Therapeutics of the invention may be administered with any interleukin, including, but not 
limited to, IL-lalpha, IL-lbeta, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, 1L-I1, 
1L-12, IL-13, IL-14, IL-15, IL-16, IL-17, IL-18, IL-19, IL-20, and IL-21. 

In an additional embodiment, the Therapeutics of the invention are administered in 

15 combination with angiogenic proteins. Angiogenic proteins that may be administered with 
the Therapeutics of the invention include, but are not limited to, Glioma Derived Growth 
Factor (GDGF), as disclosed in European Patent Number EP-399816; Platelet Derived 
Growth Factor- A (PDGF-A), as disclosed in European Patent Number EP-682110; Platelet 
Derived Growth Factor-B (PDGF-B), as disclosed in European Patent Number EP-282317; 

20 Placental Growth Factor (P1GF), as disclosed in International Publication Number WO 
92/06194; Placental Growth Factor-2 (P1GF-2), as disclosed in Hauser et ah, Gorwth Factors, 
4:259-268 (1993); Vascular Endothelial Growth Factor (VEGF), as disclosed in International 
Publication Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF-A), as 
disclosed in European Patent Number EP-506477; Vascular Endothelial Growth Factor-2 

25 (VEGF-2), as disclosed in International Publication Number WO 96/39515; Vascular 
Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth Factor B-186 (VEGF- 
B186), as disclosed in International Publication Number WO 96/26736; Vascular Endothelial 
Growth Factor-D (VEGF-D), as disclosed in International Publication Number WO 
98/02543; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in International 

30 Publication Number WO 98/07832: and Vascular Endothelial Growth Factor-E (VEGF-E), as 
disclosed in German Patent Number DEI 9639601. The above mentioned references are 
incorporated herein by reference herein. 
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In an additional embodiment, the Therapeutics of the invention are administered in 
combination with hematopoietic growth factors. Hematopoietic growth factors that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
LEUKINE™ (SARGRAMOSTIM™) andNEUPOGEN™ (FILGRASTIM™). 



combination with Fibroblast Growth Factors. Fibroblast Growth Factors that may. be 



- - administered'with the Therapeutics of the invention include, but are not limited to, FGF-1, 



FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, FGF-9, FGF-10, FGF-1 1, FGF-12, 
FGF-13,FGF-14, and FGF-15. 



combination with other therapeutic or prophylactic regimens, such as, for example, radiation 
therapy. 

Example 14: Method of Treating Decreased Levels of the Polypeptide 



The present invention relates to a method for treating an individual in need of an 
increased level of a polypeptide of the invention in the body comprising administering to 
such an individual a composition comprising a therapeutically effective amount of an agonist 
of the invention (including polypeptides of the invention). Moreover, it will be appreciated 

20 that conditions caused by a decrease in the standard or normal expression level of a 
polypeptide of the present invention in an individual can be treated by administering the 
agonist or antagonist of the present invention. Thus, the invention also provides a method of 
treatment of an individual in need of an increased level of the polypeptide comprising 
administering to such an individual a Therapeutic comprising an amount of the agonist or 

25 antagonist to increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily dose 
0.1-100 ug/kg of the agonist or antagonist for six consecutive days. The exact details of the 
dosing scheme, based on administration and formulation, are provided in Example 13. 

30 Example 15: Method of Treating Increased Levels of the Polypeptide 



5 



In an additional embodiment, the Therapeutics of the invention are administered in 



10 



In additional embodiments, the Therapeutics of the invention are administered in 



15 



The present invention also relates to a method of treating an individual in need of a 
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decreased level of a polypeptide of the invention in the body comprising administering to 
such an individual a composition comprising a therapeutically effective amount of an 
antagonist of the invention (including polypeptides and antibodies of the invention). 

In one example, antisense technology is used to inhibit production of a polypeptide of 
5 the present invention. This technology is one example of a method of decreasing levels of a 

polypeptide, due to a variety of etiologies, such as cancer. 

FwexampTeTa" "patient "diagnosed with abnormally increased levels of a polypeptide is 

administered intravenously antisense polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day 
for 21 days. This treatment is repeated after a 7-day rest period if the treatment was well 
10 tolerated. The formulation of the antisense polynucleotide is provided in Example 13. 



Example 16: Method of Treatment Using Gene Therapy-Ex Vivo 



One method of gene therapy transplants fibroblasts, which are capable of expressing a 

15 polypeptide, onto a patient. Generally, fibroblasts are obtained from a subject by skin biopsy. 
The resulting tissue is placed in tissue-culture medium and separated into small pieces. 
Small chunks of the tissue are placed on a wet surface of a tissue culture flask, approximately 
ten pieces are placed in each flask. The flask is turned upside down, closed tight and left at 
room temperature over night. After 24 hours at room temperature, the flask is inverted and 

20 the chunks of tissue remain fixed to the bottom of the flask and fresh media (e.g., Ham's F12 
media, with 10% FBS, penicillin and streptomycin) is added. The flasks are then incubated 
at 37 degree C for approximately one week. 

At this time, fresh media is added and subsequently changed every several days. 
After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer 

25 is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRl and Hindlll 
and subsequently treated with calf intestinal phosphatase. The linear vector is fractionated on 
agarose gel and purified, using glass beads. 

30 The cDNA encoding a polypeptide of the present invention can be amplified using 

PCR primers which correspond to the 5' and 3 1 end sequences respectively as set forth in 
Example 1 using primers and having appropriate restriction sites and initiation/stop codons, if 
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necessary. Preferably, the 5' primer contains an EcoRI site and the 3' primer includes a 
Hindlll site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the 
amplified EcoRI and Hindlll fragment are added together, in the presence of T4 DNA ligase. 
The resulting mixture is maintained under conditions appropriate for ligation of the two 
5 fragments. The ligation mixture is then used to transform bacteria HB101, which are then 

plated onto agar containing kanamycin for the purpose of confirming that £he vector has Jhe — 

geneofinterestprop^ljrinsefted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue culture to 
confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 10% calf serum 
10 (CS), penicillin and streptomycin. The MSV vector containing the gene is then added to the 
media and the packaging cells transduced with the vector. The packaging cells now produce 
infectious viral particles containing the gene (the packaging cells are now referred to as 
producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the media is 
15 harvested from a 10 cm plate of confluent producer cells. The spent media, containing the 
infectious viral particles, is filtered through a millipore filter to remove detached producer 
cells and this media is then used to infect fibroblast cells. Media is removed from a sub- 
confluent plate of fibroblasts and quickly replaced with the media from the producer cells. 
This media is removed and replaced with fresh media. If the titer of virus is high, then 
20 virtually all fibroblasts will be infected and no selection is required. If the titer is very low, 
then it is necessary to use a retroviral vector that has a selectable marker, such as neo or his. 
Once the fibroblasts have been efficiently infected, the fibroblasts are analyzed to determine 
whether protein is produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or after 
25 having been grown to confluence on cytodex 3 microcarrier beads. 

Example 1 7: Gene Therapy Using Endogenous Genes Corresponding To Polynucleotides of 
the Invention 

30 Another method of gene therapy according to the present invention involves operably 

associating the endogenous polynucleotide sequence of the invention with a promoter via 
homologous recombination as described, for example, in U.S. Patent NO: 5,641,670, issued 
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June 24, 1997; International Publication NO: WO 96/2941 1, published September 26, 1996; 
International Publication NO: WO 94/12650, published August 4, 1994; Koller et al., Proc. 
Natl. Acad. Sci. USA, 86:8932-8935 (1989); and Zijlstra et al., Nature, 342:435-438 (1989). 
This method involves the activation of a gene which is present in the target cells, but which is 



5 not expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 
- -sequences, ~ winch" are homologous to the 5' non-coding sequence of endogenous 
polynucleotide sequence, flanking the promoter. The targeting sequence will be sufficiently 
near the 5' end of the polynucleotide sequence so the promoter will be operably linked to the 
10 endogenous sequence upon homologous recombination. The promoter and the targeting 
sequences can be amplified using PCR. Preferably, the amplified promoter contains distinct 
restriction enzyme sites on the 5' and 3* ends. Preferably, the 3' end of the first targeting 
sequence contains the same restriction enzyme site as the 5' end of the amplified promoter 
and the 5' end of the second targeting sequence contains the same restriction site as the 3' end 
1 5 of the amplified promoter. 

The amplified promoter and the amplified targeting sequences are digested with the 
appropriate restriction enzymes and subsequently treated with calf intestinal phosphatase. 
The digested promoter and digested targeting sequences are added together in the presence of 
T4 DNA ligase. The resulting mixture is maintained under conditions appropriate for 
20 ligation of the two fragments. The construct is size fractionated on an agarose gel then 
purified by phenol extraction and ethanol precipitation. 

In this Example, the polynucleotide constructs are administered as naked 
polynucleotides via electroporation. However, the polynucleotide constructs may also be 
administered with transfection-facilitating agents, such as liposomes, viral sequences, viral 
25 particles, precipitating agents, etc. Such methods of delivery are known in the art. 

Once the cells are transfected, homologous recombination will take place which 
results in the promoter being operably linked to the endogenous polynucleotide sequence. 
This results in the expression of polynucleotide corresponding to the polynucleotide in the 
cell. Expression may be detected by immunological staining, or any other method known in 
30 the art. 

Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is placed 
in DMEM + 10% fetal calf serum. Exponentially growing or early stationary phase 



WO 00/55351 



PCT/US00/05883 



342 

fibroblasts are trypsinized and rinsed from the plastic surface with nutrient medium. An 
aliquot of the cell suspension is removed for counting, and the remaining cells are subjected 
to centrifugation. The supernatant is aspirated and the pellet is resuspended in 5 ml of 
electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl. 5 mM KC1, 0.7 mM Na 2 
5 HP0 4 , 6 mM dextrose). The cells are recentrifuged, the supernatant aspirated, and the cells 
resuspended in electroporation buffer containing 1 mg/ml acetylated bovine serum^lbumia. 

Tfie Final cell suspension contains approximately 3X10 6 cells/ml. Electroporation should be 

performed immediately following resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 

10 construct a plasmid for targeting to the locus corresponding to the polynucleotide of the 
invention, plasmid pUC18 (MBI Fermentas, Amherst, NY) is digested with Hindlll. The 
CMV promoter is amplified by PCR with an Xbal site on the 5' end and a BamHI site on the 
3'end. Two non-coding sequences are amplified via PCR: one non-coding sequence 
(fragment 1) is amplified with a Hindlll site at the 5' end and an Xba site at the 3'end; the 

15 other non-coding sequence (fragment 2) is amplified with a BamHI site at the 5'end and a 
Hindlll site at the 3'end. The CMV promoter and the fragments (1 and 2) are digested with 
the appropriate enzymes (CMV promoter - Xbal and BamHI; fragment 1 - Xbal; fragment 2 - 
BamHI) and ligated together. The resulting ligation product is digested with Hindlll, and 
ligated with the Hindlll-digested pUC18 plasmid. 

20 Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap (Bio-Rad). The 

final DNA concentration is generally at least 120 fig/ml. 0.5 ml of the cell suspension 
(containing approximately 1.5.X10 6 cells) is then added to the cuvette, and the cell 
suspension and. DNA solutions are gently mixed. Electroporation is performed with a 
Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 960 jiF and 250-300 V, 

25 respectively. As voltage increases, cell survival decreases, but the percentage of surviving 
cells that stably incorporate the introduced DNA into their genome increases dramatically. 
Given these parameters, a pulse time of approximately 14-20 mSec should be observed. 

Electroporated cells are maintained at room temperature for approximately 5 min, and 
the contents of the cuvette are then gently removed with a sterile transfer pipette. The cells 

30 are added directly to 10 ml of prewarmed nutrient media (DMEM with 15% calf serum) in a 
10 cm dish and incubated at 37 degree C. The following day, the media is aspirated and 
replaced with 10 ml of fresh media and incubated for a further 16-24 hours. 



WO 00/55351 



PCT7US00/05883 



343 

The engineered fibroblasts are then injected into the host, either alone or after having 
been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts now produce the 
protein product. The fibroblasts can then be introduced into a patient as described above. 

5 Example 18: Method of Treatment Using Gene Therapy - In Vivo 

Anotheraspecrof the'present invention is using in vivo gene therapy methods to treat 

disorders, diseases and conditions. The gene therapy method relates to the introduction of 
naked nucleic acid (DNA, RNA, and antisense DNA or RNA) sequences into an animal to 

10 increase or decrease the expression of the polypeptide. The polynucleotide of the present 
invention may be operatively linked to a promoter or any other genetic elements necessary 
for the expression of the polypeptide by the target tissue. Such gene therapy and delivery 
techniques and methods are known in the art, see, for example, WO90/1 1092, W098/1 1779; 
U.S. Patent NO. 5693622, 5705151, 5580859; Tabata et al, Cardiovasc. Res. 35(3):470-479 

15 (1997); Chao et al., Pharmacol. Res. 35(6):5 17-522 (1997); Wolff, Neuromuscul. Disord. 
7(5):314-318 (1997); Schwartz et al., Gene Ther. 3(5):405-411 (1996); Tsurumi et al., 
Circulation 94(12):3281-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 
injectable materials to the cells of an animal, such as, injection into the interstitial space of 

20 tissues (heart, muscle, skin, lung, liver, intestine and the like). The polynucleotide constructs 
can be delivered in a pharmaceutically acceptable liquid or aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are free 
from any delivery vehicle that acts to assist, promote, or facilitate entry into the cell, 
including viral sequences, viral particles, liposome formulations, lipofectin or precipitating 

25 agents and the like. However, the polynucleotides of the present invention may also be 
delivered in liposome formulations (such as those taught in Feigner P.L. et al. (1995) Ann. 
NY Acad. Sci. 772:126-139 and Abdallah B. et al. (1995) Biol. Cell 85(l):l-7) which can be 
prepared by methods well known to those skilled in the art. 

The polynucleotide vector constructs used in the gene therapy method are preferably 

30 constructs that will not integrate into the host genome nor will they contain sequences that 
allow for replication. Any strong promoter known to those skilled in the art can be used for 
driving the expression of DNA. Unlike other gene therapies techniques, one major advantage 
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of introducing naked nucleic acid sequences into target cells is the transitory nature of the 
polynucleot.de synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired polypeptide for 
periods of up to six months. 

5 The polynucleotide construct can be delivered to the interstitial space of tissues within 

the an ammal, including of muscle, skin, brain, lung, liver, spleen, bone marrow, thymus, 
^^pl^ooditon^rtlagc; pancreas, kidney,^ Wadder stoinach, intestine, testis " 
ovary, uterus, rectum, nervous system, eye, gland, and connective tissue. Interstitial space of 
the nssues comprises the intercellular fluid, mucopolysaccharide matrix among the reticular 
10 fibers of organ tissues, elastic fibers in the walls of vessels or chambers, collagen fibers of 
fibrous tissues, or that same matrix within connective tissue ensheathin* muscle cells or in 
the lacunae of bone. It is similarly the space occupied by the plasma of the circulation and 
the lymph fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue 
-s preferred for the reasons discussed below. They may be conveniently delivered by 
15 mjecnon into the tissues comprising these cells. They are preferably delivered to and 
expressed m persistent, non-dividing cells which are differentiated, although delivery and 
expresston may be achieved in non-differentiated or less completely differentiated cells such 
as, for example, stem cells of blood or skin fibroblasts. /„ vivo muscle cells are particularly 
competent m their ability to take up and express polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or RNA 
wdl be in the range of from about 0.05 g/kg body weight to about 50 mg/kg body weight 
Preferably the dosage will be from about 0.005 mg/kg to about 20 mg/kg and more preferably 
from about 0.05 mg/kg to about 5 mg/kg. Of course, as the artisan of ordinary skill will 
apprecate, this dosage will vary accordmg to the tissue site of injection. The appropriate and 
effects dosage of nucleic acid sequence can readily be determined by those of ordinary skill 
■n the art and may depend on the condition being treated and the route of administration The 
, Preferred route of administration is by the parenteral route of injection into the interstitial 
space of nssues. However, other parenteral routes may also be used, such as, inhalation of an 
aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or mucous 
30 membranes of the nose. In addition, naked polynucleotide constructs can be delivered to 
arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle /„ vivo is determined 
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as follows. Suitable template DNA for production of mRNA coding for polypeptide of the 
present invention is prepared in accordance with a standard recombinant DNA methodology. 
The template DNA, which may be either circular or linear, is either used as naked DNA or 
complexed with liposomes. The quadriceps muscles of mice are then injected with various 
5 amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by intraperitoneal 

the quadriceps muscle is directly visualized. The template DNA is injected in 0.1 ml of 

carrier in a 1 cc syringe through a 27 gauge needle over one minute, approximately 0.5 cm 

10 from the distal insertion site of the muscle into the knee and about 0.2 cm deep. A suture is 

placed over the injection site for future localization, and the skin is closed with stainless steel 
clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are prepared by 
excising the entire quadriceps. Every fifth 15 urn cross-section of the individual quadriceps 

15 muscles is histochemically stained for protein expression. A time course for protein 
expression may be done in a similar fashion except that quadriceps from different mice are 
harvested at different times. Persistence of DNA in muscle following injection may be 
determined by Southern blot analysis after preparing total cellular DNA and HIRT 
supematants from injected and control mice. The results of the above experimentation in 

20 m,ce can be use to extrapolate proper dosages and other treatment parameters in humans and 
other animals using naked DNA. 

Example 19: Transgenic Animals 

25 The polypeptides of the invention can also be expressed in transgenic animals. 

Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, guinea 
Pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., baboons, monkeys, 
and chimpanzees may be used to generate transgenic animals. In a specific embodiment 
techniques described herein or otherwise known in the art, are used to express polypeptides 
30 of the invention in humans, as part of a gene therapy protocol. 

Any technique known in the art may be used to introduce the transgene (i.e. 
polynucleotides of the invention) into animals to produce the founder lines of transgenic 
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animals. Such techniques include, but are not limited to, pronuclear microinjection (Paterson 
et aL Appl. Microbiol. BiotechnoL 40:691-698 (1994); Carver et al., Biotechnology (NY) 
1 1:1263-1270 (1993); Wright et al., Biotechnology (NY) 9:830-834 (1991); and Hoppe et al., 
U.S. Pat. No. 4,873,191 (1989)); retrovirus mediated gene transfer into germ lines ( Van der 
5 Putten et al.. Proc. Natl. Acad. Sci., USA 82:6148-6152 (1985)), blastocysts or embryos; 
gene targeting in embryonic stem cells (Thompson et al., Cell 56:313-321 (1989)); 

-electroporatioh of cells or embryos '(Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); 

introduction of the polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al., 
Science 259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 

10 stem cells and transferring the stem cells back into the blastocyst; and sperm-mediated gene 
transfer (Lavitrano et aL, Cell 57:717-723 (1989); etc. For a review of such techniques, see 
Gordon, "Transgenic Animals,' 1 Intl. Rev. Cytol. 1 15:171-229 (1989), which is incorporated 
by reference herein in its entirety. 

Any technique known in the art may be used to produce transgenic clones containing 

15 polynucleotides of the invention, for example, nuclear transfer into enucleated oocytes of 
nuclei from cultured embryonic, fetal, or adult cells induced to quiescence (Campell et al., 
Nature 380:64-66 (1996); Wilmut et al., Nature 385:810-813 (1997)). 

The present invention provides for transgenic animals that carry the transgene in all 
their cells, as well as animals which carry the transgene in some, but not all their cells, i.e., 

20 mosaic animals or chimeric. The transgene may be integrated as a single transgene or as 
multiple copies such as in concatamers, e.g., head-to-head tandems or head-to-tail tandems. 
The transgene may also be selectively introduced into and activated in a particular cell type 
by following, for example, the teaching of Lasko et al. (Lasko et al., Proc. Natl. Acad. Sci. 
USA 89:6232-6236 (1992)). The regulatory sequences required for such a cell-type specific 

25 activation will depend upon the particular cell type of interest, and will be apparent to those 
of skill in the art. When it is desired that the polynucleotide transgene be integrated into the 
chromosomal site of the endogenous gene, gene targeting is preferred. Briefly, when such a 
technique is to be utilized, vectors containing some nucleotide sequences homologous to the 
endogenous gene are designed for the purpose of integrating, via homologous recombination 

30 with chromosomal sequences, into and disrupting the function of the nucleotide sequence of 
the endogenous gene. The transgene may also be selectively introduced into a particular cell 
type, thus inactivating the endogenous gene in only that cell type, by following, for example, 
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the teaching of Gu et al. (Gu et aL Science 265: 103-106 (1994)). The regulatory sequences 
required for such a cell-type specific inactivation will depend upon the particular cell type of 
interest, and will be apparent to those of skill in the art. 

Once transgenic animals have been generated, the expression of the recombinant gene 
5 may be assayed utilizing standard techniques. Initial screening may be accomplished by 
Southern blot analysis or PCR techniques to analyze animal tissues to verify that integration 
of the transgene has taken place. The level of mRNA expression of the transgene in the 
tissues of the transgenic animals may also be assessed using techniques which include, but 
are not limited to, Northern blot analysis of tissue samples obtained from the animal, in situ 
10 hybridization analysis, and reverse transcriptase-PCR (rt-PCR). Samples of transgenic gene- 
expressing tissue may also be evaluated immunocytochemically or immunohistochemically 
using antibodies specific for the transgene product. 

Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred to produce colonies of the particular animal. Examples of such breeding strategies 

15 include, but are not limited to: outbreeding of founder animals with more than one 
integration site in order to establish separate lines; inbreeding of separate lines in order to 
produce compound transgenics that express the transgene at higher levels because of the 
effects of additive expression of each transgene; crossing of heterozygous transgenic animals 
to produce animals homozygous for a given integration site in order to both augment 

20 expression and eliminate the need for screening of animals by DNA analysis; crossing of 
separate homozygous lines to produce compound heterozygous or homozygous lines; and 
breeding to place the transgene on a distinct background that is appropriate for an 
experimental model of interest. 

Transgenic animals of the invention have uses which include, but are not limited to, 

25 animal model systems useful in elaborating the biological function of polypeptides of the 
present invention, studying conditions and/or disorders associated with aberrant expression, 
and in screening for compounds effective in ameliorating such conditions and/or disorders. 

Example 20: Knock-Out Animals 

30 

Endogenous gene expression can also be reduced by inactivating or "knocking out" 
the gene and/or its promoter using targeted homologous recombination. (E.g., see Smithies 



WO 00/55351 



PCT/US00/05883 



348 

et aL Nature 317:230-234 (1985); Thomas & CapecchL Cell 51:503-512 (1987); Thompson 
et aL, Cell 5:313-321 (1989); each of which is incorporated by reference herein in its 
entirety). For example, a mutant, non-functional polynucleotide of the invention (or a 
completely unrelated DNA sequence) flanked by DNA homologous to the endogenous 
5 polynucleotide sequence (either the coding regions or regulatory regions of the gene) can be 
used, with or without a selectable marker and/or a negative selectable marker, to transfect 
cells that express polypeptides of the invention in vivo. In another embodiment, techniques 
known in the art are used to generate knockouts in cells that contain, but do not express the 
gene of interest. Insertion of the DNA construct, via targeted homologous recombination, 

10 results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be used to 
generate animal offspring with an inactive targeted gene (e.g., see Thomas & Capecchi 1987 
and Thompson 1989, supra). However this approach can be routinely adapted for use in 
humans provided the recombinant DNA constructs are directly administered or targeted to 

15 the required site in vivo using appropriate viral vectors that will be apparent to those of skill 
in the art. 

In further embodiments of the invention, cells that are genetically engineered to 
express the polypeptides of the invention, or alternatively, that are genetically engineered not 
to express the polypeptides of the invention (e.g., knockouts) are administered to a patient in 

20 vivo. Such cells may be obtained from the patient (i.e., animal, including human) or an MHC 
compatible donor and can include, but are not limited to fibroblasts, bone marrow cells, 
blood cells ( e.g. , lymphocytes), adipocytes, muscle cells, endothelial cells etc. The ceils are 
genetically engineered in vitro using recombinant DNA techniques to introduce the coding 
sequence of polypeptides of the invention into the cells, or alternatively, to disrupt the coding 

25 sequence and/or endogenous regulatory sequence associated with the polypeptides of the 
invention, e^, by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited to, the 
use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. The coding 
sequence of the polypeptides of the invention can be placed under the control of a strong 

30 constitutive or inducible promoter or promoter/enhancer to achieve expression, and 
preferably secretion, of the polypeptides of the invention. The engineered cells which 
express and preferably secrete the polypeptides of the invention can be introduced into the 
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patient systemically, e.g.. in the circulation, or intraperitoneal^. 

Alternatively, the cells can be incorporated into a matrix and implanted in the body, 

e.g. , genetically engineered fibroblasts can be implanted as part of a skin graft; genetically 

engineered endothelial cells can be implanted as part of a lymphatic or vascular graft. (See, 
5 for example, Anderson et al. U.S. Patent No. 5,399,349; and Mulligan & Wilson, U.S. Patent 

No. 5,460,959 each of which is incorporated by reference herein in its entirety). 
When~tlTe~cells~ to be administered are non-autologous or non-MHC compatible cells, 

they can be administered using well known techniques which prevent the development of a 

host immune response against the introduced cells. For example, the cells may be introduced 
10 in an encapsulated form which, while allowing for an exchange of components with the 

immediate extracellular environment, does not allow the introduced cells to be recognized by 

the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, but are 

not limited to, animal model systems useful in elaborating the biological function of 
15 polypeptides of the present invention, studying conditions and/or disorders associated with 

aberrant expression, and in screening for compounds effective in ameliorating such 

conditions and/or disorders. 

Example 22: Assays Detecting Stimulation or Inhibition of B cell Proliferation and 
20 Differentiation 

Generation of functional humoral immune responses requires both soluble and 
cognate signaling between B-lineage cells and their microenvironment. Signals may impart a 
positive stimulus that allows a B-lineage cell to continue its programmed development, or a 

25 negative stimulus that instructs the cell to arrest its current developmental pathway. To date, 
numerous stimulatory and inhibitory signals have been found to influence B cell 
responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, IL10, IL-13, IL-14 and IL-15. 
Interestingly, these signals are by themselves weak effectors but can, in combination with 
various co-stimulatory proteins, induce activation, proliferation, differentiation, homing, 

30 tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective ligands 
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CD 154. CD70, and CD 153 have been found to regulate a variety of immune responses. 
Assays which allow for the detection and/or observation of the proliferation and 
differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
5 proliferation and differentiation. Listed below are two assays designed to allow for the 
detection of the differentiation, proliferation, or inhibition of B-cell populations and their 
precursors. 

In Vitro Assay- Agonists or antagonists of the invention can be assessed for its 
ability to induce activation, proliferation, differentiation or inhibition and/or death in B-cell 

10 populations and their precursors. The activity of the agonists or antagonists of the invention 
on purified human tonsillar B cells, measured qualitatively over the dose range from 0.1 to 
10,000 ng/mL. is assessed in a standard B-lymphocyte co-stimulation assay in which purified 
tonsillar B cells are cultured in the presence of either formalin-fixed Staphylococcus aureus 
Cowan I (SAC) or immobilized anti-human IgM antibody as the priming agent. Second 

15 signals such as IL-2 and IL-15 synergize with SAC and IgM crosslinking to elicit B cell 
proliferation as measured by tritiated-thymidine incorporation. Novel synergizing agents can 
be readily identified using this assay. The assay involves isolating human tonsillar B cells by 
magnetic bead (MACS) depletion of CD3-positive cells. The resulting cell population is 
greater than 95% B cells as assessed by expression of CD45R(B220). 

20 Various dilutions of each sample are placed into individual wells of a 96-well plate to 

which are added I0 5 B-cells suspended in culture medium (RPM1 1640 containing 10% FBS, 
5 X 10' 5 M 2ME, lOOU/ml penicillin, lOug/ml streptomycin, and 10' 5 dilution of SAC) in a 
total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse (luCi/well) 
with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The positive and 

25 negative controls are IL2 and medium respectively. 

In Vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer only, or 2 
mg/Kg of agonists or antagonists of the invention, or truncated forms thereof. Mice receive 
this treatment for 4 consecutive days, at which time they are sacrificed and various tissues 
and serum collected for analyses. Comparison of H&E sections from normal spleens and 

30 spleens treated with agonists or antagonists of the invention identify the results of the activity 
of the agonists or antagonists on spleen cells, such as the diffusion of peri-arterial lymphatic 
sheaths, and/or significant increases in the nucleated cellularity of the red pulp regions, which 
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may indicate the activation of the differentiation and proliferation of B-cell populations. 
Immunohistochemical studies using a B cell marker, anti-CD45R(B220), are used to 
determine whether any physiological changes to splenic cells, such as splenic 
disorganization, are due to increased B-cell representation within loosely defined B-cell 
5 zones that infiltrate established T-cell regions. 

Flow cytometric analyses of the spleens from mice treated with agonist or antagonist 
is used to indicate whether the agonists or antagonists specifically increases the proportion of 
ThB+ ? CD45R(B220)dull B cells over that which is observed in control mice. 
Likewise, a predicted consequence of increased mature B-cell representation in vivo is a 
10 relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are compared 
between buffer and agonists or antagonists- treated mice. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

15 

Example 23: T Cell Proliferation Assay 

A CD3-induced proliferation assay is performed on PBMCs and is measured by the 
uptake of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are 

20 coated with 100 |ml/well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 
mAb (B33.1) overnight at 4 degrees C (1 ,ug/ml in .05M bicarbonate buffer, pH 9.5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 
human peripheral blood and added to quadruplicate wells (5 x 10 4 /well) of mAb coated plates 
in RPMI containing 10% FCS and P/S in the presence of varying concentrations of agonists 

25 or antagonists of the invention (total volume 200 ul). Relevant protein buffer and medium 
alone are controls. After 48 hr. culture at 37 degrees C, plates are spun for 2 min. at 1000 
rpm and 100 ul of supernatant is removed and stored -20 degrees C for measurement of IL-2 
(or other cytokines) if effect on proliferation is observed. Wells are supplemented with 100 
ul of medium containing 0.5 uCi of 3 H-thymidine and cultured at 37 degrees C for 18-24 hr. 

30 Wells are harvested and incorporation of 3 H-thymidine used as a measure of proliferation. 
Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/ml) is also used as a 
control which enhances proliferation. Control antibody which does not induce proliferation 
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of T cells is used as the negative controls for the effects of agonists or antagonists of the 
invention. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the an could easily modify the exemplified studies to test 
5 the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

'Example 2~4T Effect of Agonists or Antagonists of the Invention on the Expression of MHC 
Class II Costimulatory and Adhesion Molecules and Cell Differentiation of Monocytes and 
Monocyte-Derived Human Dendritic Cells 

10 

Dendritic cells are generated by the expansion of proliferating precursors found in the 
peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7-10 days 
with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the characteristic 
phenotype of immature cells (expression of CD1, CD80, CD86, CD40 and MHC class II 

15 antigens). Treatment with activating factors, such as TNF-a, causes a rapid change in 
surface phenotype (increased expression of MHC class I and II, costimulatory and adhesion 
molecules, downregulation of FCyRIl, upregulation of CD83). These changes correlate with 
increased antigen-presenting capacity and with functional maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 days 

20 with increasing concentrations of agonist or antagonist of the invention or LPS (positive 
control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies for 
30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by flow 
cytometry on a FACScan (Becton Dickinson). 

25 

Effect on the production of cytokines . Cytokines generated by dendritic cells, in particular 
IL-12, are important in the initiation of T-cell dependent immune responses. IL-12 strongly 
influences the development of Thl helper T-cell immune response, and induces cytotoxic T 
and NK cell function. An ELISA is used to measure the IL-12 release as follows. Dendritic 
30 cells (l0 6 /ml) are treated with increasing concentrations of agonists or antagonists of the 
invention for 24 hours. LPS (100 ng/ml) is added to the cell culture as positive control. 
Supernatants from the cell cultures are then collected and analyzed for IL-12 content using 
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commercial EL1SA kit (e..g, R&D Systems (Minneapolis. MN)). The standard protocols 
provided with the kits are used. 

Effect on the expression of MHC Class II. costimulatorv and adhesion molecules . Three 
5 major families of cell surface antigens can be identified on monocytes: adhesion molecules, 
molecules involved in antigen presentation, and Fc receptor. Modulation of the expression of 
MHC class II antigens and other costimulatorv molecules, such as B7 and ICAM-1, may 
result in changes in the antigen presenting capacity of monocytes and ability to induce T cell 
activation. Increase expression of Fc receptors may correlate with improved monocyte 

10 cytotoxic activity, cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes are 
treated 1-5 days with increasing concentrations of agonists or antagonists of the invention or 
LPS (positive control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, 
and then incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal 

15 antibodies for 30 minutes at 4 degreesC. After an additional wash, the labeled cells are 
analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Monocyte activation and/or increased survival. Assays for molecules that activate (or 
alternatively, inactivate) monocytes and/or increase monocyte survival (or alternatively, 

20 decrease monocyte survival) are known in the art and may routinely be applied to determine 
whether a molecule of the invention functions as an inhibitor or activator of monocytes. 
Agonists or antagonists of the invention can be screened using the three assays described 
below. For each of these assays, Peripheral blood mononuclear cells (PBMC) are purified 
from single donor leukopacks (American Red Cross, Baltimore, MD) by centrifugation 

25 through a Histopaque gradient (Sigma). Monocytes are isolated from PBMC by counterflow 
centrifugal elutriation. 

Monocyte Survival Assay . Human peripheral blood monocytes progressively lose viability 
when cultured in absence of serum or other stimuli. Their death results from internally 
30 regulated process (apoptosis). Addition to the culture of activating factors, such as TNF-alpha 
dramatically improves cell survival and prevents DNA fragmentation. Propidium iodide (PI) 
staining is used to measure apoptosis as follows. Monocytes are cultured for 48 hours in 
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polypropylene tubes in serum-free medium (positive control), in the presence of 100 ng/ml 
TNF-alpha (negative control), and in the presence of varying concentrations of the compound 
to be tested. Cells are suspended at a concentration of 2 x 10 6 /ml in PBS containing PI at a 
final concentration of 5 j.ig/ml, and then incubaed at room temperature for 5 minutes before 
5 FACScan analysis. PI uptake has been demonstrated to correlate with DNA fragmentation in 
this experimental paradigm. 



Effect on cytokine release. An important function of monocytes/macrophages is their 
regulatory activity on other cellular populations of the immune system through the release of 

1 0 cytokines after stimulation. An ELISA to measure cytokine release is performed as follows. 
Human monocytes are incubated at a density of 5x1 0 5 cells/ml with increasing 
concentrations of agonists or antagonists of the invention and under the same conditions, but 
in the absence of agonists or antagonists. For IL-12 production, the cells are primed 
overnight with IFN (100 U/ml) in presence of agonist or antagonist of the invention. LPS (10 

1 5 ng/ml) is then added. Conditioned media are collected after 24h and kept frozen until use. 
Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then performed using a commercially 
available ELISA kit (e. g, R & D Systems (Minneapolis, MN)) and applying the standard 
protocols provided with the kit. 

20 Oxidative burst. Purified monocytes are plated in 96-w plate at 2-1x10* cell/well. Increasing 
concentrations of agonists or antagonists of the invention are added to the wells in a total 
volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine and antibiotics). After 
3 days incubation, the plates are centrifuged and the medium is removed from the wells. To 
the macrophage monolayers, 0.2 ml per well of phenol red solution (140 mM NaCl, 10 mM 

25 potassium phosphate buffer pH 7.0, 5.5 mM dextrose, 0.56 mM phenol red and 19 U/ml of 
HRPO) is added, together with the stimulant (200 nM PMA). The plates are incubated at 
37°C for 2 hours and the reaction is stopped by adding 20 (il IN NaOH per well. The 
absorbance is read at 610 nm. To calculate the amount of H2O2 produced by the 
macrophages, a standard curve of a H2O2 solution of known molarity is performed for each 

30 experiment. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
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the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 
Example 25: Biological Effects of Agonists or Antagonists of the Invention 

5 

Astrocyte and Neuronal Assays . 

Agdnisfsl)r antagonists of the invention, expressed in Escherichia coli and purified 

as described above, can be tested for activity in promoting the survival, neurite outgrowth, or 
phenotypic differentiation of cortical neuronal cells and for inducing the proliferation of glial 

IQ fibrillary acidic protein immunopositive cells, astrocytes. The selection of cortical cells for 
the bioassay is based on the prevalent expression of FGF-1 and FGF-2 in cortical structures 
and on the previously reported enhancement of cortical neuronal survival resulting from 
FGF-2 treatment. A thymidine incorporation assay, for example, can be used to elucidate an 
agonist or antagonist of the invention's activity on these cells. 

15 Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) on 

cortical or hippocampal neurons in vitro have demonstrated increases in both neuron survival 
and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes survival of 
dissociated hippocampal neurons and enhances neurite extension. 11 Proc, Natl. Acad. ScL 
USA 53:3012-3016. (1986), assay herein incorporated by reference in its entirety). However, 

20 reports from experiments done on PC- 12 cells suggest that these two responses are not 
necessarily synonymous and may depend on not only which FGF is being tested but also on 
which receptor(s) are expressed on the target cells. Using the primary cortical neuronal 
culture paradigm, the ability of an agonist or antagonist of the invention to induce neurite 
outgrowth can be compared to the response achieved with FGF-2 using, for example, a 

25 thymidine incorporation assay. 

Fibroblast and endothelial cell assays . 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and maintained 
in growth media from Clonetics. Dermal microvascular endothelial cells are obtained from 
30 Cell Applications (San Diego, CA). For proliferation assays, the human lung fibroblasts and 



WO 00/55351 



PCT/US00/05883 



356 




dermal microvascular endothelial cells can be cultured at 5,000 cells/well in a 96-well plate 
for one day in growth medium. The cells are then incubated for one day in 0.1% BSA basal 
medium. After replacing the medium with fresh 0.1% BSA medium, the cells are incubated 
with the test proteins for 3 days, Alamar Blue (Alamar Biosciences, Sacramento, CA) is 



5 added to each well to a final concentration of 10%. The cells are incubated for 4 hr. Cell 
viability is measured by reading in a CytoFluor fluorescence reader. For the PGE2 assays, 
the human lung fibroblasts are cultured at 5,000 cells/well in a 96-well plate for one day. 
After a medium change to 0.1% BSA basal medium, the cells are incubated with FGF-2 or 
agonists or antagonists of the invention with or without IL-la for 24 hours. The supernatants 

j0 are collected and assayed for PGE 2 by El A kit (Cayman, Ann Arbor. MI). For the IL-6 
assays, the human lung fibroblasts are cultured at 5,000 cells/well in a 96-well plate for one 
day. After a medium change to 0.1% BSA basal medium, the cells are incubated with FGF-2 
or with or without agonists or antagonists of the invention IL-la for 24 hours. The 
supernatants are collected and assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

15 Human lung fibroblasts are cultured with FGF-2 or agonists or antagonists of the 

invention for 3 days in basal medium before the addition of Alamar Blue to assess effects on 
growth of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be 
used to compare stimulation with agonists or antagonists of the invention. 

20 Parkinson Models . 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic projection 
neurons. An animal model for Parkinson's that has been extensively characterized involves 
the systemic administration of l-methyl-4 phenyl 1,2,3,6-tetrahydropyridine (MPTP). In the 

25 CNS, MPTP is taken-up by astrocytes and catabolized by monoamine oxidase B to 1 -methyl- 
4-phenyl pyridine (MPP + ) and released. Subsequently, MPP + is actively accumulated in 
dopaminergic neurons by the high-affinity reuptake transporter for dopamine. MPP + is then 
concentrated in mitochondria by the electrochemical gradient and selectively inhibits 
nicotidamide adenine disphosphate: ubiquinone oxidoreductionase (complex I), thereby 

30 interfering with electron transport and eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
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trophic activity towards nigral dopaminergic neurons (Ferrari et aL Dev. Biol. 1989). 
Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 
5 Neuroscience, 1990). 

Based on the data with FGF-2, agonists or antagonists of the invention can be 

evaluated' to lietefmine whether it has an action similar to that of FGF-2 in enhancing 

dopaminergic neuronal survival in vitro and it can also be tested in vivo for protection of 
dopaminergic neurons in the striatum from the damage associated with MPTP treatment. The 
10 potential effect of an agonist or antagonist of the invention is first examined in vitro in a 
dopaminergic neuronal cell culture paradigm. The cultures are prepared by dissecting the 
midbrain floor plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with 
trypsin and seeded at a density of 200,000 cells/cm 2 on polyorthinine-laminin coated glass 
coverslips. The cells are maintained in Dulbecco's Modified Eagle's medium and F12 

15 medium containing hormonal supplements (Nl). The cultures are fixed with 
paraformaldehyde after 8 days in vitro and are processed for tyrosine hydroxylase, a specific 
marker for dopminergic neurons, immunohistochemical staining. Dissociated cell cultures 
are prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

20 Since the dopaminergic neurons are isolated from animals at gestation day 14, a 

developmental time which is past the stage when the dopaminergic precursor cells are 
proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if an agonist or antagonist of the invention acts to prolong the survival of 

25 dopaminergic neurons, it would suggest that the agonist or antagonist may be involved in 
Parkinson's Disease. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

30 

Example 26: The Effect of Agonists or Antagonists of the Invention on the Growth of 
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Vascular Endothelial Cells 

On day i, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x1 0 4 
cells/35 mm dish density in Ml 99 medium containing 4% fetal bovine serum (FBS), 16 
5 units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, Biotechnique, 
Inc.). On day 2, the medium is replaced with Ml 99 containing 10% FBS, 8 units/ml heparin. 
- An agonist or antagonist of the invention, and positive controls, such as VEGF and basic 
FGF (bFGF) are added, at varying concentrations. On days 4 and 6, the medium is replaced. 
On day 8, cell number is determined with a Coulter Counter. 
10 An increase in the number of HUVEC cells indicates that the compound of the 

invention may proliferate vascular endothelial cells, while a decrease in the number of 
HUVEC cell indicates that the compound of the invention inhibits vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the invention. 
However, one skilled in the art could easily modify the exemplified studies to test the activity 
15 of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the invention. 

Example 27: Rat Corneal Wound Healing Model 

This animal model shows the effect of an agonist or antagonist of the invention on 
20 neovascularization. The experimental protocol includes: 

a) Making a 1-1.5 mm long incision from the center of cornea into the stromal 

layer. 

b) Inserting a spatula below the lip of the incision facing the outer corner of the 

eye. 

25 c) Making a pocket (its base is 1 -1 .5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of an agonist or antagonist of the 
invention, within the pocket. 

e) Treatment with an agonist or antagonist of the invention can also be applied 
topically to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five 

30 days). 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
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the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 



Example 28: Diabetic Mouse and Glucocorticoid-Impaired Wound Healing Models 

5 A. Diabetic db+/db+ Mouse Model 

To demonstrate that an agonist or antagonist of the invention accelerates the healing process, 

- - • - - the- genetically diabetic "mouse model of wound healing is used. The full thickness wound 

healing model in the db+/db+ mouse is a well characterized, clinically relevant and 
reproducible model of impaired wound healing. Healing of the diabetic wound is dependent 
10 on formation of granulation tissue and re-epithelialization rather than contraction (Gartner, 
M.H. et aL J. Surg. Res. 52:389 (1992); Greenhalgh, D.G. et al., Am. J. Pathol. 136:1235 
(1990)). 

The diabetic animals have many of the characteristic features observed in Type II 
diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 

15 heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single autosomal 
recessive mutation on chromosome 4 (db+) (Coleman et al Proc. Natl Acad. Sci. USA 
77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. Mutant diabetic 
mice (db+/db+) have elevated blood glucose, increased or normal insulin levels, and 
suppressed cell-mediated immunity (Mandel etal.,J. Immunol 720:1375 (1978); Debray- 

20 Sachs, M. et al, Clin. Exp. Immunol 57(7,1:1-7 (1983); Leiter et al, Am. J. of Pathol 114:46- 
55 (1985)). Peripheral neuropathy, myocardial complications, and microvascular lesions, 
basement membrane thickening and glomerular filtration abnormalities have been described 
in these animals (Norido, F. et al, Exp. Neurol 53^:221-232 (1984); Robertson et al, 
Diabetes 29(1 ):60-67 (1980); Giacomelli et aL Lab Invest. 40(4):460-413 (1979); Coleman, 

25 D.L., Diabetes 31 (Suppl):\-6 (1982)). These homozygous diabetic mice develop 
hyperglycemia that is resistant to insulin analogous to human type II diabetes (Mandel et al, 
J. Immunol 720:1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing in this model may 
be similar to the healing observed in human diabetes (Greenhalgh, et al, Am. J. of Pathol 

30 /36:1235-1246 (1990». 

Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 
(db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
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animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All manipulations 
are performed using aseptic techniques. The experiments are conducted according to the 
rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and Use 
5 Committee and the Guidelines for the Care and Use of Laboratory Animals. 

Wounding protocol is performed according to previously reported methods (Tsuboi, 
-Rv and Riflcin,~D.B .f J. Exp. Med. 172:245-251 (1990)). Briefly, on the day of wounding, 
animals are anesthetized with an intraperitoneal injection of Avertin (0.01 mg/mL), 2,2,2- 
tribromoethanol and 2-methyl-2-butanoI dissolved in deionized water. The dorsal region of 

10 the animal is shaved and the skin washed with 70% ethanol solution and iodine. The surgical 
area is dried with sterile gauze prior to wounding. An 8 mm full-thickness wound is then 
created using a Keyes tissue punch. Immediately following wounding, the surrounding skin 
is gently stretched to eliminate wound expansion. The wounds are left open for the duration 
of the experiment. Application of the treatment is given topically for 5 consecutive days 

15 commencing on the day of wounding. Prior to treatment, wounds are gently cleansed with 
sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 
measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 

20 using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

An agonist or antagonist of the invention is administered using at a range different 
doses, from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

25 Animals are euthanized on day 8 with an intraperitoneal injection of sodium 

pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for histology 
and immunohistochemistry. Tissue specimens are placed in 10% neutral buffered formalin in 
tissue cassettes between biopsy sponges for further processing. 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are evaluated: 1) 
30 Vehicle placebo control. 2) untreated group, and 3) treated group. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis and 
obtaining the total square area of the wound. Contraction is then estimated by establishing 
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the differences between the initial wound area (day 0) and that of post treatment (day 8). The 
wound area on day 1 is 64mm 2 . the corresponding size of the dermal punch. Calculations are 
made using the following formula: 

5 [Open area on day 8] - [Open area on day 1 ] / [Open area on day 1 ] 

- - -Specimens are fixedinl0%"bufferetf T6m paraffin embedded blocks are sectioned 

perpendicular to the wound surface (5mm) and cut using a Reichert-Jung microtome. 
Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of bisected 

10 wounds. Histologic examination of the wounds are used to assess whether the healing 
process and the morphologic appearance of the repaired skin is altered by treatment with an 
agonist or antagonist of the invention. This assessment included verification of the presence 
of cell accumulation, inflammatory cells, capillaries, fibroblasts, re-epithelialization and 
epidermal maturity (Greenhalgh, D.G. et al, Am. J. Pathol 736.1235 (1990)). A calibrated 

1 5 lens micrometer is used by a blinded observer, 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit anti- 
human keratin antibody using ABC Elite detection system. Human skin is used as a positive 
tissue control while non-immune IgG is used as a negative control. Keratinocyte growth is 
determined by evaluating the extent of reepithelialization of the wound using a calibrated 

20 lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
cancer served as a positive tissue control and human brain tissue is used as a negative tissue 
control. Each specimen included a section with omission of the primary antibody and 
25 substitution with non-immune mouse IgG. Ranking of these sections is based on the extent 
of proliferation on a scale of 0-8, the lower side of the scale reflecting slight proliferation to 
the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

30 

B. Steroid Impaired Rat Model 
The inhibition of wound healing by steroids has been well documented in various in vitro and 
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in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti-Inflammatory Steroid 
Action: Basic and Clinical Aspects. 280-302 (1989); Wahle/ aL J. Immunol. 115: 476-481 
(1975); Werb et al.J. Exp. Med. 747:1684-1694 (1978)). Glucocorticoids retard wound 
healing by inhibiting angiogenesis. decreasing vascular permeability (Eben etaL.An. Intern. 
5 Med. 37:701-705 (1952)), fibroblast proliferation, and collagen synthesis (Beck et aL, 
Growth Factors. 5: 295-304 (1991); Haynes etal.J. Clin. Invest. 61: 703-797 (1978)) and 

producing a- transient reduction of circulating monocytes (Haynes et al., J. Clin. Invest. 61: 

703-797 (1978); Wahl, "Glucocorticoids and wound healing", In: Antiinflammatory Steroid 
Action: Basic and Clinical Aspects. Academic Press, New York, pp. 280-302 (1989)). The 
10 systemic administration of steroids to impaired wound healing is a well establish 
phenomenon in rats (Beck et aL, Growth Factors. 5: 295-304 (1991): Haynes et aL, J. 
Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and wound healing", In: 
Antiinflammatory Steroid Action: Basic and Clinical Aspects, Academic Press, New York, 
pp. 280-302 (1989); Pierce et aL, Proc. Natl. Acad. Sci. USA 86: 2229-2233 (1989)). 

15 To demonstrate that an agonist or antagonist of the invention can accelerate the 

healing process, the effects of multiple topical applications of the agonist or antagonist on 
full thickness excisional skin wounds in rats in which healing has been impaired by the 
systemic administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 

20 Laboratories) are used in this example. The animals are purchased at 8 weeks of age and are 
9 weeks old at the beginning of the study. The healing response of rats is impaired by the 
systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the time of 
wounding. Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. This study is conducted according to 

25 the rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and Use 
Committee and the Guidelines for the Care and Use of Laboratory Animals. 

The wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 mg/kg) 
and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin washed with 

30 70% ethanol and iodine solutions. The surgical area is dried with sterile gauze prior to 
wounding. An 8 mm full-thickness wound is created using a Keyes tissue punch. The 
wounds are left open for the duration of the experiment. Applications of the testing materials 
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are given topically once a day for 7 consecutive days commencing on the day of wounding 
and subsequent to methylprednisolone administration. Prior to treatment, wounds are gently 
cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
5 wounding and at the end of treatment. Wound closure is determined by daily measurement on 
days 1-5 and on day 8. Wounds are measured horizontally and vertically using a calibrated 

— Jamesoni:aliperr healed if granulation tissue is no longer visible and 

the wound is covered by a continuous epithelium. 

The agonist or antagonist of the invention is administered using at a range different 
10 doses, from 4mgto 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue cassettes 
1 5 between biopsy sponges for further processing. 

Four groups of 10 animals each (5 with methylprednisolone and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis 
20 and obtaining the total area of the wound. Closure is then estimated by establishing the 
differences between the initial wound area (day 0) and that of post treatment (day 8). The 
wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. Calculations 
are made using the following formula: 

25 [Open area on day 8] - [Open area on day 1 ] / [Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are sectioned 
perpendicular to the wound surface (5mm) and cut using an Olympus microtome. Routine 
hematoxylin-eosin (H&E) staining is performed on cross-sections of bisected wounds. 
30 Histologic examination of the wounds allows assessment of whether the healing process and 
the morphologic appearance of the repaired skin is improved by treatment with an agonist or 
antagonist of the invention. A calibrated lens micrometer is used by a blinded observer to 
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determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

The studies described in this example tested activity of agonists or antagonists of the 
5 invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 



Example 29: Lymphadema Animal Model 

10 The purpose of this experimental approach is to create an appropriate and consistent 

lymphedema model for testing the therapeutic effects of an agonist or antagonist of the 
invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system in 
the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 

15 histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration analysis. 
Male rats weighing approximately ~350g are dosed with Pentobarbital. Subsequently, the 
right legs are shaved from knee to hip. The shaved area is swabbed with gauze soaked in 

20 70% EtOH. Blood is drawn for serum total protein testing. Circumference and volumetric 
measurements are made prior to injecting dye into paws after marking 2 measurement levels 
(0.5 cm above heel, at mid-pt of dorsal paw). The intradermal dorsum of both right and left 
paws are injected with 0.05 ml of 1% Evan's Blue. Circumference and volumetric 
measurements are then made following injection of dye into paws. 

25 Using the knee joint as a landmark, a mid-leg inguinal incision is made 

circumferentially allowing the femoral vessels to be located. Forceps and hemostats are used 
to dissect and separate the skin flaps. After locating the femoral vessels, the lymphatic vessel 
that runs along side and underneath the vessel(s) is located. The main lymphatic vessels in 
this area.are then electrically coagulated or suture ligated. 

30 Using a microscope, muscles in back of the leg (near the semitendinosis and 

adductors) are bluntly dissected. The popliteal lymph node is then located* The 2 proximal 
and 2 distal lymphatic vessels and distal blood supply of the popliteal node are then and 
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ligated by suturing. The popliteal lymph node, and any accompanying adipose tissue, is then 
removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded the skin flaps are sealed by using liquid skin (Vetbond) (AJ Buck). 
The separated skin edges are sealed to the underlying muscle tissue while leaving a gap of 
-0.5 cm around the leg. Skin also may be anchored by suturing to underlying muscle when 
necessary." 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which typically 
occurred by day 5-7. The plateau edematous peak are then observed. To evaluate the 
intensity of the lymphedema, the circumference and volumes of 2 designated places on each 
paw before operation and daily for 7 days are measured. The effect plasma proteins on 
lymphedema is determined and whether protein analysis is a useful testing perimeter is also 
investigated. The weights of both control and edematous limbs are evaluated at 2 places. 
Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb movement, 
a cloth tape is used to measure limb circumference. Measurements are done at the ankle 
bone and dorsal paw by 2 different people then those 2 readings are averaged. Readings are 
taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under brief 
halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved and 
equally marked using waterproof marker on legs. Legs are first dipped in water, then dipped 
into instrument to each marked level then measured by Buxco edema software(Chen/Victor). 
Data is recorded by one person, while the other is dipping the limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 
prior to surgery and then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 

Histological Preparations: The transverse muscle located behind the knee (popliteal) 
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area is dissected and arranged in a metal mold, filled with freezeGel, dipped into cold 
methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon sectioning, 
the muscle is observed under fluorescent microscopy for lymphatics.. 
The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 30: Suppression ofTNF alpha-induced adhesion molecule expression by a Agonist 
or Antagonist of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis involves 
specific receptor-ligand interactions between cell surface adhesion molecules (CAMs) on 
lymphocytes and the vascular endothelium. The adhesion process, in both normal and 
pathological settings, follows a multi-step cascade that involves intercellular adhesion 
molecule- 1 (ICAM-1), vascular cell adhesion molecule- 1 (VCAM-1), and endothelial 
leukocyte adhesion molecule- 1 (E-selectin) expression on endothelial cells (EC). The 
expression of these molecules and others on the vascular endothelium determines the 
efficiency with which leukocytes may adhere to the local vasculature and extravasate into the 
local tissue during the development of an inflammatory response. The local concentration of 
cytokines and growth factor participate in the modulation of the expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 

The potential of an agonist or antagonist of the invention to mediate a suppression of TNF-a 
induced CAM expression can be examined. A modified EL1SA assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 

To perform the experiment, human umbilical vein endothelial cell (HUVEC) cultures 
are obtained from pooled cord harvests and maintained in growth medium (EGM-2; 
Clonetics. San Diego, CA) supplemented with 10% FCS and 1% penicillin/streptomycin in a 
37 degree C humidified incubator containing 5% C02- HUVECs are seeded in 96-well 

plates at concentrations of 1 x 10 4 cells/well in EGM medium at 37 degree C for 18-24 hrs or 



WO 00/55351 



367 



PCT/US00/05883 



until confluent. The monolayers are subsequently washed 3 times with a serum-free solution 
of RPMI-1640 supplemented with 100 U/ml penicillin and 100 mg/ml streptomycin, and 
treated with a given cytokine and/or growth factor(s) for 24 h at 37 degree C. Following 
incubation, the cells are then evaluated for CAM expression. 
5 Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 well 

plate to confluence. Growth medium is removed from the cells and replaced with 90 ul of 
199 Medium (10% FBS). Samples for testing and positive or negative controls are added to 
the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for either 5 h 
(selectin and integrin expression) or 24 h (integrin expression only). Plates are aspirated to 
10 remove medium and 100 ul of 0.1% paraformaldehyde-PBS(with Ca++ and Mg++) is added 
to each well. Plates are held at 4°C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with 
PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 \il of diluted 
primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM-l-Biotin 

15 and Anti-E-selectin-Biotin are used at a concentration of 10 ng/ml (1:10 dilution of 0.1 
mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified environment. 
Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 |al of diluted ExtrAvidin-AIkaline Phosphotase (1:5,000 dilution) to each 
well and incubated at 37°C for 30 min. Wells are washed X3 with PBS(+Ca,Mg)+0.5% 

20 BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml of glycine buffer (pH 
10.4). 100 ul of pNPP substrate in glycine buffer is added to each test well. Standard wells in 
triplicate are prepared from the working dilution of the ExtrAvidin-AIkaline Phosphotase in 
glycine buffer: 1:5,000 (10°) > 10' 05 > 10* 1 > 10* L5 .5 |xl of each dilution is added to triplicate 
wells and the resulting AP content in each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 ^1 

25 of pNNP reagent must then be added to each of the standard wells. The plate must be 
incubated at 37°C for 4h. A volume of 50 ul of 3M NaOH is added to all wells. The results 
are quantified on a plate reader at 405 nm. The background subtraction option is used on 
blank wells filled with glycine buffer only. The template is set up to indicate the 
concentration of AP-conjugate in each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. 

30 Results are indicated as amount of bound AP-conjugate in each sample. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
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the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 31: Production Of Polypeptide of the Invention For High-Throughput Screening 
Assays 

5 

The following protocol produces a supernatant containing polypeptide of the present 
invention to be tested. This supernatant can then be used in the Screening Assays described 
in Examples 33-42. 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution (lmg/ml 
10 in PBS) 1:20 in PBS (w/o calcium or magnesium 17-516F Biowhittaker) for a working 
solution of 50ug/ml. Add 200 ul of this solution to each well (24 well plates) and incubate at 
RT for 20 minutes. Be sure to distribute the solution over each well (note: a 12-channel 
pipetter may be used with tips on every other channel). Aspirate off the Poly-D-Lysine 
solution and rinse with 1ml PBS (Phosphate Buffered Saline). The PBS should remain in the 
15 well until just prior to plating the cells and plates may be poly-lysine coated in advance for 
up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine (12- 
604F Biowhittaker))/ 10% heat inactivated FBS(14-503F Biowhittaker)/ lx Penstrep(17-602E 

20 Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine (18324- 
012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. With a small 
volume multi-channel pipetter, aliquot approximately 2ug of an expression vector containing 
a polynucleotide insert, produced by the methods described in Examples 8-10, into an 

25 appropriately labeled 96-well round bottom plate. With a multi-channel pipetter, add 50ul of 
the Lipofectamine/Optimem I mixture to each well. Pipette up and down gently to mix. 
Incubate at RT 1 5-45 minutes. After about 20 minutes, use a multi-channel pipetter to add 
150ul Optimem I to each well. As a control, one plate of vector DNA lacking an insert 
should be transfected with each set of transfections. 

30 Preferably, the transfection should be performed by tag-teaming the following tasks. 

By tag-teaming, hands on time is cut in half, and the cells do not spend too much time on 
PBS. First, person A aspirates off the media from four 24-well plates of cells, and then 
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person B rinses each well with .5- lml PBS. Person A then aspirates off PBS rinse, and 
person B, using al2-channel pipetter with tips on every other channel, adds the 200ul of 
DNA/Lipofectamine/Optimem I complex to the odd wells first, then to the even wells, to 
each row on the 24-well plates. Incubate at 37 degree C for 6 hours. 
5 While cells are incubating, prepare appropriate media, either 1%BSA in DMEM with 

lx penstrep, or HGS CHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.00130 mg/L CuS0 4 - 
~~ 5H 2 0; 0.050 mg/L of Fe(N0 3 )3~-9H 2 b; 0.417 mg/L of FeS0 4 -7H20; 31 1.80 mg/L of Kcl; 
28.64 mg/L of MgCl 2 ; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of NaCl: 2400.0 mg/L of 
NaHC03; 62.50 mg/L of NaH 2 PO 4 -H 2 0; 71.02 mg/L of Na 2 HP04; .4320 mg/L of ZnS0 4 - 
10 7H 2 0; .002 mg/L of Arachidonic Acid ; 1 .022 mg/L of Cholesterol; .070 mg/L of DL-alpha- 

Tocopherol-Acetate; 0.0520 mg/L of Linoleic Acid; 0.010 mg/L of Linolenic Acid; 0.010 
mg/L of Myristic Acid; 0.010 mg/L of Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L 
of Palmitic Acid; 100 mg/L of Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of 
Tween 80; 4551 mg/L of D-Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L- 
15 Arginine-HCL; 7.50 mg/ml of L-Asparagine-H 2 0; 6.65 mg/ml of L-Aspartic Acid; 29.56 

mg/ml of L-Cystine-2HCL-H 2 0; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L- 

Glutamic Acid; 365.0 mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L- 
Histidine-HCL-H 2 0; 106.97 mg/ml of L-Isoleucine; 111.45 mg/ml of L-Leucine; 163.75 

mg/ml of L-Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 
20 40.0 mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H 2 0; and 99.65 mg/ml of L- 

Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 11.78 mg/L of Choline 
Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of Niacinamide; 3.00 
mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 mg/L of Riboflavin; 3.17 
25 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; 0.680 mg/L of Vitamin Bj 2 ; 25 mM of 

HEPES Buffer; 2.39 mg/L of Na Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of 
Sodium Putrescine-2HCL; 55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 
20uM of Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin 
complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed with Oleic 
30 Acid; 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal Acetate. Adjust 
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osmolality to 327 mOsm) with 2mm glutamine and lx penstrep. (BSA (81-068-3 Bayer) 
lOOgm dissolved in 1L DMEM for a 10% BSA stock solution). Filter the media and collect 
50 ul for endotoxin assay in 15ml polystyrene conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end of the 
5 incubation period. Person A aspirates off the transfection media, while person B adds 1.5ml 
appropriate media to each well. Incubate at 37 degree C for 45 or 72 hours depending on the 
media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml deep well 
plate and the remaining supernatant into a 2ml deep well. The supernatants from each well 
10 can then.be used in the assays described in Examples 33-40. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the polypeptide of the 
present invention directly (e.g., as a secreted protein) or by polypeptide of the present 
invention inducing expression of other proteins, which are then secreted into the supernatant. 
15 Thus, the invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 32: Construction of GAS Reporter Construct 

20 One signal transduction pathway involved in the differentiation and proliferation of 

cells is called the Jaks-STATs pathway. Activated proteins in the Jaks-STATs pathway bind 
to gamma activation site "GAS" elements or interferon-sensitive responsive element 
("ISRE"), located in the promoter of many genes. The binding of a protein to these elements 
alter the expression of the associated gene. 

25 GAS and ISRE elements are recognized by a class of transcription factors called 

Signal Transducers and Activators of Transcription, or "STATs." There are six members of 
the STATs family. Statl and Stat3 are present in many cell types, as is Stat2 (as response to 
IFN-alpha is widespread). Stat4 is more restricted and is not in many cell types though it has 
been found in T helper class 1, cells after treatment with IL-12. Stat5 was originally called 

30 mammary growth factor, but has been found at higher concentrations in other cells including 
myeloid cells. It can be activated in tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus upon 
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tyrosine phosphorylation by a set of kinases known as the Janus Kinase CJaks") family. Jaks 
represent a distinct family of soluble tyrosine kinases and include Tyk2 ? Jakl, Jak2. and Jak3, 
These kinases display significant sequence similarity and are generally catalyticaily inactive 
in resting cells. 

5 The Jaks are activated by a wide range of receptors summarized in the Table below. 

(Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621-51 (1995).) A 
cytokine receptor family, capable of activating Jaks, is divided into two groups: (a) Class 1 
includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-1 1, IL-1 2, 1L-15, Epo, PRL, GH, 
G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) Class 2 includes IFN-a, lFN-g, 

10 and IL-1 0. The Class 1 receptors share a conserved cysteine motif (a set of four conserved 
cysteines and one tryptophan) and a WSXWS motif (a membrane proximal region encoding 
Trp-Ser-Xxx-Trp-Ser (SEQ ID NO: 1548)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn activate 
STATs, which then translocate and bind to GAS elements. This entire process is 

15 encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of the 
GAS or the ISRE element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. For example, growth factors and cytokines are known to activate the 
Jaks-STATs pathway. (See Table below.) Thus, by using GAS elements linked to reporter 

20 molecules, activators of the Jaks-STATs pathway can be identified. 
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Growth hormone family 

GH ? - + - 5 

PRL ? +/- + 1,3,5 

5 EPO ? - + - 5 GAS(B- 

CAS>IRfl=lFP»Ly6) 



Receptor Tyrosine Kinases 

EGF ? + + 1,3 GAS(IRfl) 

PDGF ?+•+-■ 1,3 

CSF-1 ? + + - 1,3 GAS (not IRF1) 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 33-34, a PCR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRF1 promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al. immunity 1 :457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 S'iGCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCC 
G A A ATG ATTTCCC CG A AAT ATCTGCC ATCTC A ATTAG : 3 ' (SEQ ID NO: 1 549) 
The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind III site: 5 ' :GCGGC A AGCTTTTTGCAAAGCCTAGGC :3 ' 
(SEQ ID NO: 1 550) 

15 PCR amplification is performed using the SV40 promoter template present in 

the B-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

20 5 ' :CTOGAG ATTTCCCCGA A ATCTAG ATTTCCCCG AAATGATTTCCCCG AA A 
TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 
CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 
CCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC 
TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTA 

25 GGCTTTTGCAAA A AGCTT :3 ' (SEQ ID NO: 1551) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP, in this or in any of the other Examples. Well known reporter 

30 molecules that can be used instead of SEAP include chloramphenicol 
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acetyltransferase (CAT), luciferase. alkaline phosphatase. B-galactosidase. green 
fluorescent protein (GFP), or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using HindlH and 
5 XhoL effectively replacing the SV40 promoter with the amplified GAS:SV40 
promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 

10 SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and Notl. and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-1 (Clontech), using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 

1 5 as described in Examples 33-34. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 35 and 
36. However, many other promoters can be substituted using the protocols described 

20 in these Examples. For instance, SRE, 1L-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, II- 
2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

25 

Example 33: High-Throughput Screening Assay for T-cell Activity'. 

The following protocol is used to assess T-cell activity by identifying factors, 
and determining whether supernate containing a polypeptide of the invention 
30 proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
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GAS/SEAP/Neo construct produced in Example 32. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 
The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB- 152), 
although MoIt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 cells (ATCC 

5 Accession No. CRJL- 1 582) cells can also be used. 

- Jurkat T-cells are lymphoblastic- GD4+ Thl helper-cells. In-order -to generate. - - 
stable ceil lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 

10 20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
15 containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 
RPMI + 10% serum with l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life 
Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 
20 During the incubation period, count cell concentration, spin down the required 

number of cells (10 7 per transfection), and resuspend in OPTI-MEM to a final 
concentration of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 
flask and incubate at 37 degree C for 6 hrs, After the incubation, add 10 ml of RPMI 
+ 15% serum. 

25 The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% 

serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
supernatants containing polypeptide of the present invention or polypeptide of the 
present invention induced polypeptides as produced by the protocol described in 
Example 31. 

30 On the day of treatment with the supernatant, the cells should be washed and 



WO 00/55351 



377 



PCT/US00/05883 



resuspended in fresh RPMI + 10% serum to a density of 500.000 cells per ml. The 
exact number of cells required will depend on the number of supernatants being 
screened. For one 96 well plate, approximately 10 million cells (for 10 plates. 100 
million cells) are required. 
5 Transfer the cells to a triangular reservoir boat, in order to dispense the cells 

into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded. 50 ul of the supernatants are transferred 
directly from the 96 well plate containing the supernatants into each well using a 12 
10 channel pipette. In addition, a dose of exogenous interferon gamma (0.K 1.0, 10 ng) 
is added to wells H9. H10, and HI 1 to serve as additional positive controls for the 
assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed 
in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
15 samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degree C until SEAP assays are performed according to Example 37. 
The plates containing the remaining treated cells are placed at 4 degree C and serve as 
a source of material for repeating the assay on a specific well if desired. 
20 As a positive control, 100 Unit/ml interferon gamma can be used which is 

known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
stable transfected cells, which would be apparent to those of skill in the art. 

25 

Example 34: High-Throughput Screening Assay Identifying Myeloid Activity 

The following protocol is used to assess myeloid activity of polypeptide of the 
present invention by determining whether polypeptide of the present invention 
30 proliferates and/or differentiates myeloid cells. iMyeloid cell activity is assessed using 
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the GAS/SEAP/Neo construct produced in Example 32. Thus, factors that increase 
SEAP activity indicate the ability to activate the Jaks-STATS signal transduction 
pathway. The myeloid cell used in this assay is U937, a pre-monocyte cell line, 
although TF-1, HL60. or KG I can be used. 
5 To transiently transfect U937 cells with the GAS/SEAP/Neo construct 

_ produced in^ Example 32, a DEAE-Dextran method (Kharbanda et. aL 1994, Cell 

Growth & Differentiation, 5:259-265) is used. First, harvest 2x1 0e? U937 cells and 
wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 
10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
10 penicillin and 100 mg/ml streptomycin. 

Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM 
KC1, 375 uM Na 2 HP0 4 .7H 2 0, 1 mM MgCl2 ; and 675 uM CaCl 2 . Incubate at 37 

degrees C for 45 min. 

15 Wash the cells with RPMI 1640 medium containing 10% FBS and then 

resuspend in 10 ml complete medium and incubate at 37 degree C for 36 hr. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 
ug/ml G418. The G418-free medium is used for routine growth but every one to two 
months ; the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

20 These cells are tested by harvesting 1x10' cells (this is enough for ten 96-well 

plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
growth medium, with a final density of 5x1 0 D cells/ml. Plate 200 ul cells per well in 
the 96-well plate (or 1 x 1 0 5 cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 

25 31. Incubate at 37 degee C for 48 to 72 hr. As a positive control, 100 Unit/ml 
interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
induction is typically observed in the positive control wells. SEAP assay the 
supernatant according to the protocol described in Example 37. 

30 Example 35: High- Throughput Screening Assay Identifying Neuronal A ctiviiy. 
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When cells undergo differentiation and proliferation, a group of genes are 
activated through many different signal transduction pathways. One of these genes, 
EGR1 (early growth response gene 1), is induced in various tissues and cell types 
5 upon activation. The promoter of EGR1 is responsible for such induction. Using the 

EGR-1 -promoter- linked to reporter-molecuIes,-activation of_cells_can be_assesse.d_by_ . 

polypeptide of the present invention. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
10 differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 
phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGR1 gene expression is activated during this treatment. Thus, by stably 
transfecting PC 12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PC 12 cells by polypeptide of the present invention can be 
15 assessed. 

The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al., Oncogene 
6:867-871 (1991)) can be PCR amplified from human genomic DNA using the 
following primers: 

20 5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO: 

1552) 

5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3 , (SEQ ID NO: 

1553) 

Using the GAS:SEAP/Neo vector produced in Example 32, EGR1 amplified 
25 product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes Xhol/Hindlll, removing the GAS/SV40 stuffer. Restrict the 
EGR1 amplified product with these same enzymes. Ligate the vector and the EGR1 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1:30 
30 dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter 
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sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and 
allowed to air dry for 2 hr. 

PC12 cells are routinely grown in RPM1-1640 medium (Bio Whittaker) 
containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
5 inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish^ One to four split is 
done every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
10 protocol described in Example 31. EGR-SEAP/PC12 stable cells are obtained by 
growing the cells in 300 ug/ml G418. -The G418-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 
for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
15 confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 

The next morning, remove the medium and wash the cells with PBS. Scrape 
off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 
20 the cell number and add more low serum medium to reach final cell density as 5x10^ 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 
1x10^ cells/well). Add 50 ul supernatant produced by Example 31, 37 degree C for 
48 to 72 hr. As a positive control, a growth factor known to activate PC 12 cells 
25 through EGR can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over 
fifty-fold induction of SEAP is typically seen in the positive control wells. SEAP 
assay the supernatant according to Example 37. 

Example 36: High-Throughput Screening Assay for T-cell Activity 

30 
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NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines 1L-1 and TNF. CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 
and by expression of certain viral gene products. As a transcription factor. NF-KB 
5 regulates the expression of genes involved in immune cell activation, control of 

apo.p.t.osis (NF-KB appears to shiejd_ce[ls from apoptosis), B and T-cell development, 

anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB 
(Inhibitor KB). However, upon stimulation, 1- KB is phosphorylated and degraded, 
10 causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include IL-2, IL-6, GM-CSF, ICAM-1 and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
constructs utilizing the NF-KB promoter element are used to screen the supernatants 
15 produced in Example 31. Activators or inhibitors of NF-KB would be useful in 
treating, preventing, and/or diagnosing diseases. For example, inhibitors of NF-KB 
could be used to treat those diseases related to the acute or chronic activation of NF- 
KB, such as rheumatoid arthritis. 

To construct a vector containing the NF-KB promoter element, a PCR based 
20 strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID NO: 1 554), 18 bp of sequence 
complementary to the 5* end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

S^GCGGCCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGAC 
25 TTTCCATCCTGCCATCTCAATTAG:3' (SEQ ID NO: 1 555) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind III site: 

S^GCGGCAAGCTTTTTGCAAAGCCTAGGC^ (SEQ IDNO:1550) 

PCR amplification is performed using the SV40 promoter template present in 
30 the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 



WO 00/55351 



.382 



PCT/US00/05883 



digested with Xhol and Hind III and subcloned into BLSK2-. (Strataeene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 

5':CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCC 
5 ATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCC 
AT-CCCGCCCCTAACTCCGCCCAGTTCCGCCCATTC 

CTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTA 
TTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAA 
GCTT:3'(SEQIDNO:1556) 

10 Next, replace the SV40 minimal promoter element present in the pSEAP2- 

promoter plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and 
Hindlll. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 

15 cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containing neomycin resistance. Particularly, 
the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after restricting pGFP- 1 with Sail and Notl. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 

20 created and maintained according to the protocol described in Example 33. Similarly, 
the method for assaying supernatants with these stable Jurkat T-cells is also described 
in Example 33. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to 
wells H9, HI 0, and HI 1, with a 5-10 fold activation typically observed. 

25 Example 3 7: Assay for SEAP Activity 

As a reporter molecule for the assays described in Examples 33-36, SEAP 
activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
30 Assay, and Reaction Buffers used below. 



WO 00/55351 



383 



PCTYUSOO/05883 



Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 
dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with a 
plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to avoid 
uneven heating. 

5 Cool the samples to room temperature for 15 minutes. Empty the dispenser 

_ _ _ _ and prime_with_the_Assay Buffer.. AddJO ml Assay Buffer and incubate jitrqom 
temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
10 takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 
each time and start the second set 10 minutes later. 

Read the relative light unit in the luminometer. Set H 12 as blank, and print 
the results. An increase in chemiluminescence indicates reporter activity. 

1 5 Reaction Buffer Formulation: 



# of plates 


Rxn buffer diluent (ml) 


CSPD (ml) 


10 


60 


3 


11 


65 


3.25 


12 


70 


3.5 


13 


75 


3.75 


14 


80 


4 


15 


85 


4.25 


16 


90 


4.5 


17 


95 


4.75 


18 


100 


5 


19 


105 


5.25 


20 


110 


5.5 


21 


115 


5.75 


22 


120 


6 


23 


125 


6.25 


24 


130 


6.5 
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25 


135 


6.75 


26 


140 


7 


27 


145 


7.25 


28 


150 


7.5 


29 


155 


7.75 


30 


160 


8 


31 


165 


8.25 


32 


1~70 


IT ~ 


33 


175 


8.75 


34 


180 


9 


35 


185 


9.25 


36 


190 


9.5 


37 


195 


9.75 


38 


200 


10 


39 


205 


10.25 


40 


210 


10.5 


41 


215 


10.75 


42 


220 


11 


43 


225 


11.25 


44 


230 


11.5 


45 


235 


11.75 


46 


240 


12 


47 


245 


12.25 


48 


250 


12.5 


49 


255 


12.75 


50 


260 


13 



Example 38: High-Throughput Screening Assay Identifying Changes in Small 
Molecule Concentration and Membrane Permeability 

5 Binding of a Iigand to a receptor is known to alter intracellular levels of small 

molecules, such as calcium, potassium, sodium, and pH. as well as alter membrane 
potential. These alterations can be measured in an assay to identify supematants 
which bind to receptors of a particular cell. Although the following protocol 
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describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH. membrane potential, or any other small molecule which is 
detectable by a fluorescent probe. 

The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 

.5 measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
no. F- 14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 

10 black 96-well plate with clear bottom. The plate is incubated in a CO2 incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 
load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 

15 is incubated at 37 degrees C in a CO2 incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
re-suspended to 2-5x1 0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 

20 The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to lxlO 6 cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 
then washed once in Denley Cell Wash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

25 For a non-cell based assay, each well contains a fluorescent molecule, such as 

fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
30 second: (3) Camera F/stop is F/2; (4) Excitation is 488 nm: (5) Emission is 530 nm; 
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and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
extracellular signaling event caused by the a molecule, either polypeptide of the 
present invention or a molecule induced by polypeptide of the present invention, 
which has resulted in an increase in the intracellular Ca 4 " 1- concentration. 

5 

Example 40: High-Throughput Screening Assay [Identifying Tyrosine Kinase Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 

10 Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

15 Activation of RPTK by ligands involves ligand-mediated receptor 

dimerization, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the src-family (e.g., src, yes, Ick, lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 

20 members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, identifying whether polypeptide of the present invention or a molecule 
induced by polypeptide of the present invention is capable of activating tyrosine 

25 kinase signal transduction pathways is of interest. Therefore, the following protocol 
is designed to identify such molecules capable of activating the tyrosine kinase signal 
transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 

30 Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 
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100% ethanol. rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml). gelatin (2%) or 
polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis. MO) or 10% Matrigel purchased from Becton Dickinson (Bedford ? MA), or 
5 calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 
cell number through use of alamarBlue as described by the manufacturer Alamar 
Biosciences. Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 
10 Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

To prepare extracts, A431 cells are seeded onto the nylon membranes of 
Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 

15 minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 31, the medium was removed and 100 ml of extraction buffer ((20 mM 
HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 

20 shaken on a rotating shaker for 5 minutes at 4°C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 
bottoms of each well using house vacuum. Extracts are collected in a 96-well 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
ice. To obtain extracts clarified by centrifugation, the content of each well, after 

25 detergent solubilization for 5 minutes, is removed and centriftiged for 1 5 minutes at 4 
degree Cat 16,000 xg. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described 
here. 

30 Generally, the tyrosine kinase activity of a supernatant is evaluated by 
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determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
5 a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
" order: "First, add lOul of~5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 

ATP/50mM MgCl2), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 

pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, lOOmM MgCb, 5 mM MnCl2, 

10 0.5 mg/ml BSA), then 5ul of Sodium Vanadate(lmM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degree C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 
120mm EDTA and place the reactions on ice. 

15 Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 

mixture to a microtiter plate (MTP) module and incubating at 37 degree C for 20 min. 
This allows the streptavadin coated 96 well plate to associate with the biotinylated 
peptide. Wash the MTP module with 300ul/well of PBS four times. Next add 75 ul 
of anti-phospotyrosine antibody conjugated to horse radish peroxidase(anti-P-Tyr- 
20 POD(0.5u/mI)) to each well and incubate at 37 degree C for one hour. Wash the well 
as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
25 peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Example 41: High-Throughput Screening Assay Identifying Phosphorylation Activity 



30 



As a potential alternative and/or compliment to the assay of protein tyrosine 
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kinase activity described in Example 40. an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
5 molecules, such as Raf, JNK, p38 MAP. Map kinase kinase (MEK), MEK kinase, Src, 
Muscle specific kinase (MuSK), IRAK, Tec. and Janus, as well as any other 
phdsphoserine, p'hosphotyrosine. or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 

Specifically, assay plates are made by coating the wells of a 96-well EL1SA 

10 plate with 0.1ml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies (lOOng/well) against 
Erk-1 and Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other 
molecules, this step can easily be modified by substituting a monoclonal antibody 

15 detecting any of the above described molecules.) After 3-5 rinses with PBS, the 
plates are stored at 4 degree C until use. 

A43 1 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and 
cultured overnight in growth medium. The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 

20 obtained in Example 31 for 5-20 minutes. The cells are then solubilized and extracts 
filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As . 
a positive control, a commercial preparation of MAP kinase (lOng/well) is used in 
place of A431 extract. Plates are then treated with a commercial polyclonal (rabbit) 

25 antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the 
Erk-1 and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 
incubations with Europium-streptavidin and Europium fluorescence enhancing 
reagent in. the Wallac DELF1A instrument (time-resolved fluorescence). An increased 

30 fluorescent signal over background indicates a phosphorylation by polypeptide of the 
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present invention or a molecule induced by polypeptide of the present invention. 

Example 42: Assay for the Stimulation of Bone Marrow CD34+ Cell Proliferation 

5 This assay is based on the ability of human CD34+ to proliferate in the 

presence of hematopoietic growth factors and evaluates the ability of isolated 
'polypeptides expressed in mammalian cells to stimulate proliferation of CD34+ cells. 

It has been previously shown that most mature precursors will respond to only 
a single signal. More immature precursors require at least two signals to respond. 
10 Therefore, to test the effect of polypeptides on hematopoietic activity of a wide range 
of progenitor cells, the assay contains a given polypeptide in the presence or absence 
of other hematopoietic growth factors. Isolated cells are cultured for 5 days in the 
presence of Stem Cell Factor (SCF) in combination with tested sample. SCF alone 
has a very limited effect on the proliferation of bone marrow (BM) cells, acting in 

15 such conditions only as a "survival" factor. However, combined with any factor 
exhibiting stimulatory effect on these cells (e.g., IL-3), SCF will cause a synergistic 
effect. Therefore, if the tested polypeptide has a stimulatory effect on a hematopoietic 
progenitors, such activity can be easily detected. Since normal BM cells have a low 
level of cycling cells, it is likely that any inhibitory effect of a given polypeptide, or 

20 agonists or antagonists thereof, might not be detected. Accordingly, assays for an 
inhibitory effect on progenitors is preferably tested in cells that are first subjected to 
in vitro stimulation with SCF+IL+3, and then contacted with the compound that is 
being evaluated for inhibition of such induced proliferation. 

Briefly, CD34+ cells are isolated using methods known in the art. The cells 

25 are thawed and resuspended in medium (QBSF 60 serum-free medium with 1% L- 
glutamine (500ml) Quality Biological, Inc., Gaithersburg, MD Cat# 160-204-101). 
After several gentle centrifugation steps at 200 x g, cells are allowed to rest for one 
hour. The cell count is adjusted to 2.5 x 10 3 cells/ml. During this time, 100 \il of 
sterile water is added to the peripheral wells of a 96-well plate. The cytokines that 

30 can be tested with a given polypeptide in this assay is rhSCF (R&D Systems, 
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Minneapolis. MN. Cat# 255-SC) at 50 ng/ml alone and in combination with rhSCF 
and rhIL-3 (R&D Systems. Minneapolis, MN, Cat# 203-ML) at 30 ng/ml. After one 
hour. 10 ul of prepared cytokines, 50 \i\ of the supernatants prepared in Example 31 
(supernatants at 1:2 dilution = 50 ul) and 20 ul of diluted cells are added to the media 
5 which is already present in the wells to allow for a final total volume of 100 ul. The 
plates are then placed in a 37°C/5% C0 2 incubator for five days. 

Eighteen hours before the assay is harvested, 0.5 uCi/well of [3H] Thymidine 
is added in a 10 ( ul volume to each well to determine the proliferation rate. The 
experiment is terminated by harvesting the cells from each 96-well plate to a filtermat 

10 using the Tomtec Harvester 96. After harvesting, the filtermats are dried, trimmed 
and placed into OmniFilter assemblies consisting of one OmniFilter plate and one 
OmniFilter Tray. 60 t ul Microscint is added to each well and the plate sealed with 
TopSeal-A press-on sealing film A bar code 15 sticker is affixed to the first plate for 
counting. The sealed plates is then loaded and the level of radioactivity determined 

15 via the Packard Top Count and the printed data collected for analysis. The level of 
radioactivity reflects the amount of cell proliferation. 

The studies described in this example test the activity of a given polypeptide 
to stimulate bone marrow CD34+ cell proliferation. One skilled in the art could 
easily modify the exemplified studies to test the activity of polynucleotides (e.g., gene 

20 therapy), antibodies, agonists, and/or antagonists and fragments and variants thereof. 
As a nonlimiting example, potential antagonists tested in this assay would be expected 
to inhibit cell proliferation in the presence of cytokines and/or to increase the 
inhibition of cell proliferation in the presence of cytokines and a given polypeptide. 
In contrast, potential agonists tested in this assay would be expected to enhance cell 

25 proliferation and/or to decrease the inhibition of cell proliferation in the presence of 
cytokines and a given polypeptide. 

The ability of a gene to stimulate the proliferation of bone marrow CD34+ 
cells indicates that polynucleotides and polypeptides corresponding to the gene are 
useful for the diagnosis and treatment of disorders affecting the immune system and 

30 hematopoiesis. Representative uses are described in the "Immune Activity'' and 
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"Infectious Disease'' sections above, and elsewhere herein. 

Example 43: Assay for Extracellular Matrix Enhanced Cell Response (EMECR) 

5 The objective of the Extracellular Matrix Enhanced Cell Response (EMECR) 

assay is to identify gene products (e.g., isolated polypeptides) that act on the 
hematopoietic stem cells in the context of the extracellular matrix (ECM) induced 
signal. 

Cells respond to the regulatory factors in the context of signal(s) received from 

10 the surrounding microenvironment. For example, fibroblasts, and endothelial and 
epithelial stem cells fail to replicate in the absence of signals from the ECM. 
Hematopoietic stem cells can undergo self-renewal in the bone marrow, but not in in 
vitro suspension culture. The ability of stem cells to undergo self-renewal in vitro is 
dependent upon their interaction with the stromal cells and the ECM protein 

15 fibronectin (fn). Adhesion of cells to fn is mediated by the a 5 .Pi and a 4 .|3i integrin 
receptors, which are expressed by human and mouse hematopoietic stem cells. The 
factor(s) which integrate with the ECM environment and responsible for stimulating 
stem cell self-renewal has not yet been identified. Discovery of such factors should 
be of great interest in gene therapy and bone marrow transplant applications 

20 Briefly, polystyrene, non tissue culture treated, 96-well plates are coated with 

fn fragment at a coating concentration of 0.2 fig/ cm 2 . Mouse bone marrow cells are 
plated (1,000 cells/well ) in 0.2 ml of serum-free medium. Cells cultured in the 
presence of IL-3 ( 5 ng/ml ) + SCF ( 50 ng/ml ) would serve as the positive control, 
conditions under which little self-renewal but pronounced differentiation of the stem 

25 cells is to be expected. Gene products of the invention (e.g., including, but not limited 
to, polynucleotides and polypeptides of the present invention, and supernatants 
produced in Example 31), are tested with appropriate negative controls in the 
presence and absence of SCF(5.0 ng/ml), where test factor supernates represent 10% 
of the total assay volume. The plated cells are then allowed to grow by incubating in 

30 a low oxygen environment ( 5% C0 2 , 7% O2, and 88% N 2 ) tissue culture incubator 
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for 7 days. The number of proliferating cells within the wells is then quantitated by 
measuring thymidine incorporation into cellular DNA. Verification of the positive 
hits in the assay will require phenotypic characterization of the cells, which can be 
accomplished by scaling up of the culture system and using appropriate antibody 
5 reagents against cell surface antigens and FACScan. 

One skilled in the art could easily modify the exemplified studies to test the 
Activity of" polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

If a particular polypeptide of the present invention is found to be a stimulator 
10 of hematopoietic progenitors, polynucleotides and polypeptides corresponding to the 
gene encoding said polypeptide may be useful for the diagnosis and treatment of 
disorders affecting the immune system and hematopoiesis. Representative uses are 
described in the "Immune Activity" and "Infectious Disease" sections above, and 
elsewhere herein. The gene product may also be useful in the expansion of stem cells 
15 and committed progenitors of various blood lineages, and in the differentiation and/or 
proliferation of various cell types. 

Additionally, the polynucleotides and/or polypeptides of the gene of interest 
and/or agonists and/or antagonists thereof, may also be employed to inhibit the 
proliferation and differentiation of hematopoietic cells and therefore may be 
20 employed to protect bone marrow stem cells from chemotherapeutic agents during 
chemotherapy. This antiproliferative effect may allow administration of higher doses 
of chemotherapeutic agents and, therefore, more effective chemotherapeutic 
treatment. 

Moreover, polynucleotides and polypeptides corresponding to the gene of 
25 interest may also be useful for the treatment and diagnosis of hematopoietic related 
disorders such as, for example, anemia, pancytopenia, leukopenia, thrombocytopenia 
or leukemia since stromal cells are important in the production of cells of 
hematopoietic lineages. The uses include bone marrow cell ex-vivo culture, bone 
marrow transplantation, bone marrow reconstitution, radiotherapy or chemotherapy of 
30 neoplasia. 
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Example 44: Human Dermal Fibroblast and Aortic Smooth Muscle Cell Proliferation 

The polypeptide of interest is added to cultures of normal human dermal 
5 fibroblasts (NHDF) and human aortic smooth muscle cells (AoSMC) and two co- 
assays are performed with each sample. The first assay examines the effect of the 

polypeptide' oflntefesforrthe proliferation of normal human dermal fibroblasts 

(NHDF) or aortic smooth muscle cells (AoSMC). Aberrant growth of fibroblasts or 
smooth muscle cells is a part of several pathological processes, including fibrosis, and 
10 restenosis. The second assay examines IL6 production by both NHDF and SMC. IL6 
production is an indication of functional activation. Activated cells will have 
increased production of a number of cytokines and other factors, which can result in a 
proinflammatory or immunomodulatory outcome. Assays are run with and without 
co-TNFa stimulation, in order to check for costimulatory or inhibitory activity. 

15 Briefly, on day 1, 96-well black plates are set up with 1000 cells/well (NHDF) 

or 2000 cells/well (AoSMC) in 100 \x\ culture media. NHDF culture media contains: 
Clonetics FB basal media, lmg/ml hFGF, 5mg/ml insulin, 50mg/ml gentamycin, 
2%FBS, while AoSMC culture media contains Clonetics SM basal media, 0.5 (ig/ml 
hEGF, 5mg/ml insulin, l\xg/m\ hFGF, 50mg/ml gentamycin, 50 jxg/ml Amphotericin 

20 B, 5%FBS. After incubation at 37°C for at least 4-5 hours, culture media is aspirated 
and replaced with growth arrest media. Growth arrest media for NHDF contains 
fibroblast basal media, 50mg/ml gentamycin, 2% FBS, while growth arrest media for 
AoSMC contains SM basal media, 50mg/ml gentamycin, 50[ig/ml Amphotericin B, 
0.4% FBS. Incubate at 37°C until day 2. 

25 On day 2, serial dilutions and templates of the polypeptide of interest are 

designed such that they always include media controls and known-protein controls. 
For both stimulation and inhibition experiments, proteins are diluted in growth arrest 
media. For inhibition experiments, TNFa is added to a final concentration of 2ng/ml 
(NHDF) or 5ng/ml (AoSMC). Add 1/3 vol media containing controls or polypeptides 

30 of the present invention and incubate at 37°C/5% CO2 until day 5. 
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Transfer 60|il from each well to another labeled 96-well plate, cover with a 
plate-sealer, and store at 4°C until Day 6 (for IL6 ELISA). To the remaining 100 \i\ in 
the cell culture plate, aseptically add Alamar Blue in an amount equal to 10% of the 
culture volume (\0\x\). Return plates to incubator for 3 to 4 hours. Then measure 
5 fluorescence with excitation at 530nm and emission at 590nm using the CytoFluor. 
This yields the growth stimulation/inhibition data. 

Oifday 5, the IL6 ELISA is performed by coating a 96 well plate with 50-100 
ul/well of Anti-Human IL6 Monoclonal antibody diluted in PBS, pH 7.4, incubate ON 
at room temperature. 

10 On day 6, empty the plates into the sink and blot on paper towels. Prepare 

Assay Buffer containing PBS with 4% BSA. Block the plates with 200 (xl/well of 
Pierce Super Block blocking buffer in PBS for 1-2 hr and then wash plates with wash 
buffer (PBS, 0.05% Tween-20). Blot plates on paper towels. Then add 50 [xl/well of 
diluted Anti-Human IL-6 Monoclonal, Biotin-labeled antibody at 0.50 mg/ml. Make 

15 dilutions of IL-6 stock in media (30, 10, 3, 1, 0.3, 0 ng/ml). Add duplicate samples to 
top row of plate. Cover the plates and incubate for 2 hours at RT on shaker. Plates are 
washed with wash buffer and blotted on paper towels. Dilute EU-labeled Streptavidin 
1 : 1000 in Assay buffer, and add 100 (Lil/well. Cover the plate and incubate 1 h at RT. 
Plates are again washed with wash buffer and blotted on paper towels. Add 100 

20 jil/well of Enhancement Solution and shake for 5 minutes. Read the plate on the 
Wallac DELFIA Fluorometer. Readings from triplicate samples in each assay are 
tabulated and averaged. 

A positive result in this assay suggests AoSMC cell proliferation and that the 
polypeptide of the present invention may be involved in dermal fibroblast 

25 proliferation and/or smooth muscle cell proliferation. A positive result also suggests 
many potential uses of polypeptides, polynucleotides, agonists and/or antagonists of 
the polynucleotide/polypeptide of the present invention which gives a positive result. 
For example, inflammation and immune responses, wound healing, and angiogenesis, 
as detailed throughout this specification. Particularly, polypeptides of the present 

30 invention and polynucleotides of the present invention may be used in wound healing 
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and dermal regeneration, as well as the promotion of vasculargenesis. both of the 
blood vessels and lymphatics. The growth of vessels can be used in the treatment of, 
for example, cardiovascular diseases. Additionally, antagonists of polypeptides and 
polynucleotides of the invention may be usefiil in treating diseases, disorders, and/or 
5 conditions which involve angiogenesis by acting as an anti-vascular (e.g., anti- 
angiogenesis). These diseases, disorders, and/or conditions are known in the art 
and/or are described Hereinrsuch as, for example, malignancies, solid tumors, benign 
tumors, for example hemangiomas, acoustic neuromas, neurofibromas, trachomas, 
and pyogenic granulomas; artheroscleric plaques; ocular angiogenic diseases, for 

10 example, diabetic retinopathy, retinopathy of prematurity, macular degeneration, 
corneal graft rejection, neovascular glaucoma, retrolental fibroplasia, mbeosis, 
retinoblastoma, uvietis and Pterygia (abnormal blood vessel growth) of the eye; 
rheumatoid arthritis; psoriasis; delayed wound healing; endometriosis; 
vasculogenesis; granulations; hypertrophic scars (keloids); nonunion fractures; 

15 scleroderma; trachoma; vascular adhesions; myocardial angiogenesis; coronary 
collaterals; cerebral collaterals; arteriovenous malformations; ischemic limb 
angiogenesis; Osier-Webber Syndrome; plaque neovascularization; telangiectasia; 
hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound granulation; 
Crohn's disease; and atherosclerosis. Moreover, antagonists of polypeptides and 

20 polynucleotides of the invention may be useful in treating anti-hyperproliferative 
diseases and/or anti-inflammatory known in the art and/or described herein. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

25 

Example 45: Cellular Adhesion Molecule (CAM) Expression on Endothelial Cells 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
30 involves specific receptor-ligand interactions between cell surface adhesion molecules 
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(CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves 
intercellular adhesion molecule- 1 (ICAM-1), vascular cell adhesion molecule-1 
(VCAM-1), and endothelial leukocyte adhesion molecule-1 (E-selectin) expression on 
5 endothelial cells (EC). The expression of these molecules and others on the vascular 
endothelium determines the efficiency with which leukocytes may adhere to the local 

- — vasculature and "extravasate into the local tissue during the development of an 

inflammatory response. The local concentration of cytokines and growth factor 
participate in the modulation of the expression of these CAMs. • 
10 Briefly, endothelial cells (e.g., Human Umbilical Vein Endothelial cells 

(HUVECs)) are grown in a standard 96 well plate to confluence, growth medium is 
removed from the cells and replaced with 100 (il of 199 Medium (10% fetal bovine 
serum (FBS)). Samples for testing and positive or negative controls are added to the 
plate in triplicate (in 10 \i[ volumes). Plates are then incubated at 37°C for either 5 h 

15 (selectin and integrin expression) or 24 h (integrin expression only). Plates are 
aspirated to remove medium and 100 nl of 0.1% paraformaldehyde-PBS(with Ca++ 
and Mg++) is added to each well. Plates are held at 4°C for 30 min. Fixative is 
removed from the wells and wells are washed IX with PBS(+Ca,Mg) + 0.5% BSA 
and drained. 10 jil of diluted primary antibody is added to the test and control wells. 

20 Anti-ICAM-l-Biotin, Anti-VCAM-l-Biotin and Anti-E-selectin-Biotin are used at a 
concentration of 10 |ig/ml (1:10 dilution of 0.1 mg/ml stock antibody). Cells are 
incubated at 37°C for 30 min. in a humidified environment. Wells are washed three 
times with PBS(+Ca,Mg) + 0.5% BSA. 20 nl of diluted ExtrAvidin-Alkaline 
Phosphotase (1:5,000 dilution, refered to herein as the working dilution) are added to 

25 each well and incubated at 37°C for 30 min. Wells are washed three times with 
PBS(+Ca,Mg)+0.5% BSA. Dissolve 1 tablet of p-Nitrophenol Phosphate pNPP per 5 
ml of glycine buffer (pH 10.4). 100 (il of pNPP substrate in glycine buffer is added to 
each test well. Standard wells in triplicate are prepared from the working dilution of 
the ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10*° 5 > 10' 1 > 

30 10"' 3 . 5 ul of each dilution is added to triplicate wells and the resulting AP content in 
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each well is 5.50 ng ? 1.74 ng, 0.55 ng, 0.18 ng. 100 jil of pNNP reagent is then 
added to each of the standard wells. The plate is incubated at 37°C for 4h. A volume 
of 50 jal of 3M NaOH is added to all wells. The plate is read on a plate reader at 405 
nm using the background subtraction option on blank wells filled with glycine buffer 
only. Additionally, the template is set up to indicate the concentration of AP- 
conjugate in each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are 
- -indicated as amount of bound AP-c6hjugatelneach"sample. 

Example 46: Alamar Blue Endothelial Cells Proliferation Assay 

This assay may be used to quantitatively determine protein mediated inhibition 
of bFGF-induced proliferation of Bovine Lymphatic Endothelial Cells (LECs), 
Bovine Aortic Endothelial Cells (BAECs) or Human Microvascular Uterine 
Myometrial Cells (UTMECs). This assay incorporates a fluorometric growth 
indicator based on detection of metabolic activity. A standard Alamar Blue 
Proliferation Assay is prepared in EGM-2MV with 10 ng /ml of bFGF added as a 
source of endothelial cell stimulation. This assay may be used with a variety of 
endothelial cells with slight changes in growth medium and cell concentration. 
Dilutions of the protein batches to be tested are diluted as appropriate. Serum-free 
medium (GIBCO SFM) without bFGF is used as a non-stimulated control and 
Angiostatin or TSP-1 are included as a known inhibitory controls. 

Briefly, LEC, BAECs or UTMECs are seeded in growth media at a density of 
5000 to 2000 cells/well in a 96 well plate and placed at 37-C overnight. After the 
overnight incubation of the cells, the growth media is removed and replaced with 
GIBCO EC-SFM. The cells are treated with the appropriate dilutions of the protein of 
interest or control protein sample(s) (prepared in SFM ) in triplicate wells with 
additional bFGF to a concentration of 10 ng/ ml. Once the cells have been treated 
with the samples, the plate(s) is/are placed back in the 37° C incubator for three days. 
After three days 10 ml of stock alamar blue (Biosource Cat# DAL1 100) is added to 
each well and the plate(s) is/are placed back in the 37°C incubator for four hours. The 
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plate(s) are then read at 530nm excitation and 590nm emission using the CytoFIuor 
fluorescence reader. Direct output is recorded in relative fluorescence units. 

Alamar blue is an oxidation-reduction indicator that both fluoresces and 
changes color in response to chemical reduction of growth medium resulting from cell 
5 growth. As cells grow in culture, innate metabolic activity results in a chemical 
reduction of the immediate surrounding environment. Reduction related to growth 
- causes the indicator to change from 6xidized1[non-fluorescent blue) form to reduced 
(fluorescent red) form. i.e. stimulated proliferation will produce a stronger signal and 
inhibited proliferation will produce a weaker signal and the total signal is proportional 
10 to the total number of cells as well as their metabolic activity. The background level 
of activity is observed with the starvation medium alone. This is compared to the 
output observed from the positive control samples (bFGF in growth medium) and 
protein dilutions. 

15 Example 47: Detection of Inhibition of a Mixed Lymphocyte Reaction 

This assay can be used to detect and evaluate inhibition of a Mixed 
Lymphocyte Reaction (MLR) by gene products (e.g., isolated polypeptides). 
Inhibition of a MLR may be due to a direct effect on cell proliferation and viability, 

20 modulation of costimulatory molecules on interacting cells, modulation of 
adhesiveness between lymphocytes and accessory cells, or modulation of cytokine 
production by accessory cells. Multiple cells may be targeted by these polypeptides 
since the peripheral blood mononuclear fraction used in this assay includes T, B and 
natural killer lymphocytes, as well as monocytes and dendritic cells. 

25 Polypeptides of interest found to inhibit the MLR may find application in 

diseases associated with lymphocyte and monocyte activation or proliferation. These 
include, but are not limited to, diseases such as asthma, arthritis, diabetes, 
inflammatory skin conditions, psoriasis, eczema, systemic lupus erythematosus, 
multiple sclerosis, glomerulonephritis, inflammatory bowel disease. Crohn's disease, 

30 ulcerative colitis, arteriosclerosis, cirrhosis, graft vs. host disease, host vs. graft 
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disease, hepatitis, leukemia and lymphoma. 

Briefly, PBMCs from human donors are purified by density gradient 
centrifugation using Lymphocyte Separation Medium (LSM® density 1.0770 g/ml, 
Organon Teknika Corporation, West Chester, PA). PBMCs from two donors are 
adjusted to 2 x 10 6 cells/ml in RPMI-1640 (Life Technologies, Grand Island, NY) 
supplemented with 10% FCS and 2 mM glutamine. PBMCs from a third donor is 
"adjusted to 2 xTO" cells/ml. Fifty microliters of PBMCs from each donor is added to 
wells of a 96-well round bottom microtiter plate. Dilutions of test materials (50 ul) is 
added in triplicate to microtiter wells. Test samples (of the protein of interest) are 
added for final dilution of 1 :4; rhuIL-2 (R&D Systems. Minneapolis, MN, catalog 
number 202-IL) is added to a final concentration of 1 |ig/ml; anti-CD4 mAb (R&D 
Systems, clone 34930.1 1, catalog number MAB379) is added to a final concentration 
of 10 ug/ml. Cells are cultured for 7-8 days at 37°C in 5% C0 2 , and 1 uC of [ 3 H] 
thymidine is added to wells for the last 16 hrs of culture. Cells are harvested and 
thymidine incorporation determined using a Packard TopCount. Data is expressed as 
the mean and standard deviation of triplicate determinations. 

Samples of the protein of interest are screened in separate experiments and 
compared to the negative control treatment, anti-CD4 mAb, which inhibits 
proliferation of lymphocytes and the positive control treatment, IL-2 (either as 
recombinant material or supernatant), which enhances proliferation of lymphocytes. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
teachings and, therefore, are within the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention. Detailed Description, and Examples 
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is hereby incorporated herein by reference. Further, the hard copy of the sequence 
listing submitted herewith and the corresponding computer readable form are both 
incorporated herein by reference in their entireties. Moreover, the hard copy of and 
the corresponding computer readable form of the Sequence Listing of Serial No. 
60/124270 are also incorporated herein by reference in their entireties. 
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(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 



on page 



91 



, line 



N/A 



B. IDENTIFICATION OFDEPOSIT 



Further deposits are identified on ah additional'sheet ["~| 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 
i 20 May 1997 


Accession Number 

209059 


C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet | | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthc indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later tspecijy the general nature 
Number of Deposit") 



. "Accession 



Forrcceiving Office use only 



[ | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



| I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/I34 UuJy 1992) 
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ATCC Deposit No.: 209059 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in jhe application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209059 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office_nptJater that at thejimejwhen the application isjnade 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever.of the two dates occurs earlier. 
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reference number" T 



-PA.102PCX- 



Internaiional application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRulel3/>/5) 



A. The indications made below relate to the microorganism referred to in the description 
91 ,line MA 



on page 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identi fled on an additional' sheet f^] 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 



Manassas, Virginia 201 1 0-2209 




United States of America 




Date of deposit 


Accession Number 


20 May 1997 


209060 


C ADDITIONAL INDICATIONS (leave blank if not applicabh 


>) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE ({(the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indicaiions listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g, "Accession 
Number of Deposit") 



For receiving Office use only 



| This sheet was received with the international application 



Authorized officer 



For International Bureau use onlv 



[ | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 209060 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
- expert nominated by the CbmrhissionerT the'applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209060 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 

available to the public underSections 22 and 33(3)"of the Danish" Patents Act. If such a 

request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 



on page 



91 



, line 



N/A 



B. IDENTIFICATIONOFDEPOSIT 



"Furtherdeposits'areideritiriedonanadditibnal sheet [ ] 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dateofdeposit 

20 May 1997 


Accession Number 

209061 


C. ADDITIONALINDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [ j 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later {specify the general nantre of the indications e.g. "Accession 
Number of Deposit") 



For receiving Office use only 



["""] Thissheetwasreceivedwithihc international application 



Authorized officer 



For International Bureau use on I v 



[""] This sheet was received by the International Bureau on: 



Authorizedofficer 



Form PCT7RO/134 (July 1992) 
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ATCC Deposit No.: 209061 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 

- - ■ - expert nominatedby the Commissioner, the applicanfmust/by a written statement, in^ 

the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
apphcant with the Danish Patent Offic? not laterthat at the dme when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's oragcm's file p A 102PCT 
reference number rMIU ' ro1 



ImcmationalapplicationNo. UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 1 3 to) 



A. The indications made below relate to the microorganism referred to in the description 
on page 91 jj ne N/A 



B. IDENTIFICATIONOFDEPOSIT - - Further deposits are identified on an additional sheet | |' 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 




Accession Number 






20 May 1997 




209062 



C ADDITIONAL INDICATIONS (leave blank i/noi applicable) This information iscontinuedon an additional sheet [ ] 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g.. "Accession 
Number of Deposit") 



For receiving Office use only 



| [ This sheet was received with the international application 



Authorized officer 



For International Bureau useonlv 



I | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 209062 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209062 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
- applicant with-the Danish Patent Officenot later that at the. time Avhen.the_application is made. . 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent s file 
-reference number 



J24.1.02ECL 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 1 3bis) 



A The indications made belowrclaie to the microorganism referred to in the description 
on page £1 , line W£ 



B. IDENTIFICATION OFDEPOSIT Further deposits are identified on an additional sheet Q 



Name of depositary institution American Type Culture Collection 



Address of depositary institution /including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 

20 May 1997 



Accession Number 

209063 



C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are not for all designated Slates) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify- the general nantre of the indicanons e.g.. "Accession 
Number of Deposit") 



For receiving O ffice use onl v 



[""I This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



[""] This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/l34(July I992) 
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ATCC Deposit No.: 209063 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to ^an jndependent_ 
^expert nominated by the Commissioner, the applicanFmust, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
availableld the* public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 

date on which the application is refused or withdrawn or lapsed, the microorganism shall be 

made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 

an expert. The request to this effect must be furnished by the applicant with the Netherlands s 

Industrial Property Office before the date on which the application is made available to the I 

public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 

Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



HVDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \lbis) 



A The indications made below relate to the microorganism referred to in the description 
onpagc 91 jj ne N/A 



Br IDENTIFICATION OF DEPOSIT Further deposits areTdentified on an additional sheet [""] 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dale of deposit 



20 May 1997 



Accession Number 



209064 



C. ADDITIONAL INDICATIONS t leave blank if not applicable) This information iscominuedonanadditional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE M A D E (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specif)' the general nature of the indications e.g. "Accession 
Number of Deposit") 



For receiving Office use only 



This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I 1 Thissheet was received by the International Bureauon: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 209064 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209064 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent. Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
"available to fhe public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule I36ur) 



A. The indications made below relate to the microorganism referred to in the description 



on page 



91 



, line 



N/A 



B.- IDENTIF1CATIONOF DEPOSIT 



Further deposits are identified on an additional sheet 



Name ofdepositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 

20 May 1997 


Accession Number 

209065 


C ADDITIONAL INDICATIONS (leave blank ij not applicable) This information is continued on an additional sheet [ j 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not/or all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank i/not applicable) 



The indications listed below will be submitted to the International Bureau later (specifo the general nature of the indications e.g.. "Accession 
Sumber of Deposit") 



For receiving Office use only 



n This sheet wasreccived with the international application 



Authorized officer 



For International Bureau useonlv 



| I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/l34(July 1 992) 
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ATCC Deposit No.: 209065 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to mjhe ^plicationjo^njndependent 
expert" nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered bn a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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iSSSy" 1 ' 8 " 16 PA102PCT jlmemauonalappiicationNo. UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
on page Ej Jine ^ 



B. IDE>rnFICAT10NOFDEPOSrr Furtherdeposits are identified on an additional sheet [ j 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country! 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 




Accession Number 






20 May 1997 




209066 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications eg., "Accession 
Number of Deposit "t 



For receiving Office use only 



[ | This sheet was received with the international application 



Authorized officer 



For International Bureau use onlv 



[""j This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/l34(July I992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of.the deposited biological materialreferredto _in_the_application to an independent. _ 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209066 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the tjme when the application is made 
available to the public under Sections 22 and 33(3^of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
.referencenumber 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 136/5) 

A. The indications made below relate to the microorganism referred to in the description 

on page 9] > line ^ . 

E~roENTinCATTONWDErosrf ~~ FurthSdcposksareidentTfiedonanadditionaisheet | | 

Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and county) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dateofdeposit 



20 May 1997 



Accession Number 



209067 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [J 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are notfor all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later tspecin- the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use onl v 



Q This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



fl This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/I34 (July 1992) 
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ATCC Deposit No.: 209067 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
^xpenlfomrnat^d~by Fh^Con^T^ionerTthe applicant mui^ya~wnf^ inform ~ 

the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of 9 sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's Hie 
-reference number 



PA102PC T 



International application No. 



_UNASJ5JGNED_ 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 1 3/7/5) 

A. The indications made below relate to the microorganism referred to in the description 

on page Jine ^ . 

B. roEWnTCATlONOFDEPOSIT Further deposits are identified on an additional sheet | j 

Name of depositary institution American Type Culture Collection 



Address of depositary institution {including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 20 1 1 0-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209068 



C ADDITIONAL INDICATIONS (leave blank if not applicable) Thisinformationiscontinuedonanadditionaisheet Q 



D, DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specijy the general nature of the indications e.g.. "Accession 
Number of Deposit") 



For receiving Office use only 



[""1 This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



[""I This sheet was received by the International Bureau on: 



Authorized officer 



FormPCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a - sam pl eo f-the-deposited-biologieal-material referred.^ 

expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
" applicant withlhe'Danish Patent Office not later that-at the-time when the application is made^ 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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.A dp! i cant's or agent's file 



reference number 



-PA102PGT- 



International application No. 



_UNASSLGNED_ 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule \3bis) 



A The indications made below relate to the microorganism referred to in the description 

on page 91 , line t 

B. IDENTIFICATION OF DEPOSIT Furtherdeposits are identified on an a^hio^sheef £J 

Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209069 



C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on anadditiona! sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated Slates) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later {specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| | This sheet was received with the international appl ication 



Authorized officer 



For International Bureau useonlv 



[""I This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 

a sample of the-deposited biological.materiai referredlo_in the application to an inctependent 

expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent-Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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_ A pp I i camXo.Lagenf sji le_ 
reference number 



-PAt02Per- 



Internationai application No. 



_UNAS.S1G.NED_ 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
on page 9^ .line ^ 



R IDENTIFICATION OF DEPOSIT Furtherdeposits are identified on an additional sheet [j 



Name of depositary institution American Type Culture Collection 



Address of depositary institution {including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



12 January 1998 



Accession Number 



209579 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [~] 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated Stales} 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g. t "Accession 
Number of Deposit") 



For receiving Office useonlv 



(J This sheet was received with the international application 



Authorized officer 



For International Bureau use onl v 



I | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134(July 1 992) 



WO 00/55351 



PCT/US00/05883 



— 4.3.6. 

ATCC Deposit No.: 209579 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
- - - a-sample of-the-deposited-biological material referred to Jn the appli.catipn to anjndependent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209579 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
- applicant with the Danish . Patent Office_not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 



reference number 



-PA-102PC-T- 



Intemational application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 9] , line . 

B. IDENTIFICATIONOFDEPOSrr Further deposits are identiried^n7ddiiYo~narsheet " Q " 
Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas. Virginia 20110-2209 
United States of America 



Date of deposit 



12 January 1998 



Accession Number 



209578 



C. ADDITIONAL INDICATIONS (leave blank ij not applicable) This information iscontinuedon an additional sheet ^] 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE tifthc indications are not/or all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later {specify the general namre of the indications e.g.. "Accession 
Number of Deposit") 



For receiving Office use only 



["""] This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



[""I This sheet was received by the International Bureauon: 



Authorized officer 



Form PCT/RO/134 (July 1992) 



WO 00/55351 



PCT/US00/05883 
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ATCC Deposit No.: 209578 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 

a sample. of-the-deposited-biological m^ arundependent_ 

expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209578 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applieant-with the Danish Patent Office not later that at Jhetime when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 


DAinoDrT 


International application No. 


UNASSIGNED 


reference numocr ■ ' • ~ - 





INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 136/5) 

A. The indications made below relate to the microorganism referred to in the description 

on page 2J , line M£ . 

B. IDENTIFICATIONOFDEPOSIT Further deposits are identified on an additional sheet [~~| 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



16 July 1998 



Accession Number 



203067 



C ADDITIONAL INDICATIONS^* blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications arc not/or all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS toveWa^//flo/fl^/icfl6/«J 



The indications listed below will be submitted to the International Bureau later (specify the general nanure of the indications e.g.. "Accession 
Number of Deposit") 



Forrecci vine Office use onlv 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



[ | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 



WO 00/55351 



PCTYUS00/05883 



442 

ATCC Deposit No.: 203067 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
- a sample of the.deposited biological material referred tojn the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
.the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 

applicant with-the Danish Patent Office-not-later thatat the_time whenJhe application is made. 

available to the public under Sections 22 arid 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's Hie 



reference number 



-PA-T02PGT- 



Intemaiional application No. 



-UNASSIGNED- 



rNDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \2bis) 

A The indications made below relate to the microorganism referred to in the description 

on page 91 .line t!!h • 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet [""] 

Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



16 July 1998 



Accession Number 



203068 



C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Qj 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later {specify the general nature of the indications eg. "Accession 
dumber of Deposit") 



For receiving Office use only 



[""I This sheet was received with the international application 



Authorized officer 



For Internationa) Bureau use onl v 



I | This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/I34 (July 1 992) 



WO 00/55351 



PCT/US00/05883 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
j a_samplex>fjhe_deposited biological material j-eferred to jn the application_to_anjndependent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case, 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 

applicant with-the Danish Patent Office not later that.at Jhe time whenjhe application is made 

available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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re ference number - 
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-PA-102RCT- 



Internaiional application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \2bis) 



A. The indicaiions made below relate tothe microorganism referred to in the description 



on page 



91 



, line 



N/A 



B. IDENTIFICATIONOFDEPOSIT 



Further deposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



01 February 1999 



Accession Number 



203609 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information iscontinuedonanadditional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE I if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable! 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indicarions e.g.. "Accession 
Number of Deposit") 



For receiving Office use only 



[""I This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/l34(July 1992) 



WO 00/55351 



PCT/US00/05883 



4.48. 



ATCC Deposit No.: 203609 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
asample of the deposited biological-material referred, to in .the application to_an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant vvith the Danish Patent-Office not-later that at-the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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.Appl icant's or agent's file 
reference number 



— C5 A.4H^O*aT 



International application No. 



_UNASSIGNED_ 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Ruiel3to) 



A. The indications made below relate to the microorganism referred to in the description 



on page 



91 



, line 



N/A 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet |"H 



Name ofdepositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



01 February 1999 



Accession Number 



203610 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [Hj 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not/or all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nano-e of the indications e.g. "Accession 
Number of Deposit") 



For receiving Off ce use only 



P] This sheet was received with the international application 



Authorized officer 



For International Bureau use onlv 



PI This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 



WO 00/55351 



PCTYUS00/05883 



— , 45-1 

ATCC Deposit No.: 203610 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
-asampleof the-deposited biological-materiaLrefera^ 

expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 203610 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
-applicant with~the Danish-Patent-Office noUater-thataUhe-timejvhenJh^ 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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A pplicamls.or ag ent's file 
reference number 



-PAio2Per- 



Intemaiional application No. 



JJNASSI.GN.ECt- 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 


(PCT Rule \3bis) 


A. The indications made below relate to the microorganism referred to in the description 
onoage 91 .line N/A 




B. IDENTIFICATION OF DEPOSIT Furtherdeposits are identified on an additional sheet [ | 




Name of depositary institution American Type Culture Collection 




Address of depositary institution (including postal code and country) 





10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



17 November 1998 



Accession Number 



203485 



C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Qjj 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are notfor all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank ij not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general natitre oj the indications e.g.. "Accession 
Number of Deposit") 



ForreceivingOfflccuseonly 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use onlv 



I | Thissheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/!34|July 1992) 



WO 00/55351 



PCT/US00/05883 



ASA 



ATCC Deposit No.: 203485 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
- - a-sample of the deposited biologicaLmaterialreferred to in .the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 203485 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time _when Jhe application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Ap plicant's or agent's file 
reference number 



-PA102PGT- 



Iniemationai application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13/jij) 

A. The indications made below relate to the microorganism referred to in the description 

on page 91 .line WA 

B. IDENTIFICATION OF DEPOSIT Furtherdepositsareidenti^ Q 
Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



18 June 1999 



Accession Number 



PTA-252 



C. ADDITIONAL INDICATIONS (leave blank if not applicable! This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature oj 'the indications e.g. t "Accession 
Number of Deposit") 



For recei vine Office use on I v 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



n This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 



WO 00/55351 



PCT/US00/05883 
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ATCC Deposit No.: PTA-252 

CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
- a-sample of-the-deposited-biological material-referred toJn the_applicatipn to an independent _ 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau . before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-252 
DENMARK 

The applicant herebv requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
- applicant with the Danish Patent Office not later that-at-the-time^when4he application is made . 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant m 
the individual case. 

SWEDEN 

The applicant herebv requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 1 6 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PC 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shal be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 



WO 00/55351 



PCT/US00/05883 



459 



-Applicamlsor-agemiS-lJIe-, — DA-imorT- 

reference number rM1 u ^*"^ 1 



Imejpa ^ppiicationNo. , , MAQg ,^ MPn 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 136/5) 



A. The indications made below relate to the microorganism referred to in the description 
on page 9] t line 



B. IDENTIFICATION OF DEPOSIT Further deposits are identifledon an additional [sheet f""| 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dale of deposit 



18 June 1999 



Accession Number 



PTA-253 



C. ADDITIONAL INDICATIONS (leave blank ij not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated Stales) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general name of 'the indications e.g.. "Accession 
Number of Deposit"} 



For receiving Office use only 



This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: PTA-253 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
~asampledftfie^ _ 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the international Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-253 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 

inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 

Patent office without having been laid open to public inspection, the furnishing of a sample 

shall only be effected to an expert in the art. The request to this effect shall be filed by the 

applicant with the Danish Patent Office not later that at the time when the application is^made _ _ 

available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 

request has been filed by the applicant, any request made by a third party for the furnishing of 

a sample shall indicate the expert to be used. That expert may be any person entered on a list 

of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 

the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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-Applicant's oragen&file- 
reference number 



"PA~T02PCT- 



Intemational application No. 



-UNASSIGNED_ 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \Ms) 



A. The indications made below relate to the microorganism referred to in the description 
_on_page 91 ,line *Hh - 

B. IDENTIFICATIONOFDEPOSIT Furtherdepositsareidentifiedonanadditionalsheet | | 
Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 










22 December 1999 


J Accession Number 


PTA-1081 



C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are notfor all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature oj the indications eg.. "Accession 
Number of Deposit") 



For receiving Office use only 



This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



} [ This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July I992) 



WO 00/55351 



PCT/US00/05883 
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ATCC Deposit No.: PTA-1081 

CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
"alample'of the deposited biological material-referred4o-in the applicationio-an.independenL 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-1081 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of i i samp e 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant w,th the Danish Patent-Office not later that atthetime when the apphcOT is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the : furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a 1st 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant ,n 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from he pnonty 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the : PU 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. Tha expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shal be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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What Is Claimed Is: 

1. An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 

of the cDNA sequence included in the related cDNA clone, which is hybridizable to 
SEQ IDNO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
10 polypeptide fragment encoded by the cDNA sequence included in the related cDNA 

clone, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide fragment of a polypeptide 
encoded by SEQ ID NO:X or a polypeptide fragment encoded by the cDNA sequence 
included in the related cDNA clone, which is hybridizable to SEQ ID NO:X; 

15 (d) a polynucleotide encoding a polypeptide domain of SEQ ID NO:Y or a 

polypeptide domain encoded by the cDNA sequence included in the related cDNA 
clone, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 
polypeptide epitope encoded by the cDNA sequence included in the related cDNA 

20 clone, which is hybridizable to SEQ ID NO:X; 

(f) a polynucleotide encoding a polypeptide of SEQ ID NO:Y or the cDNA 
sequence included in the related cDNA clone, which is hybridizable to SEQ ID 
NO:X, having biological activity; 

(g) a polynucleotide which is a variant of SEQ ID NO:X; 

25 (h) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(i) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

0) a polynucleotide capable of hybridizing under stringent conditions to any 
one of the polynucleotides specified in (a)-(i), wherein said polynucleotide does not 
30 hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
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sequence of only A residues or of only T residues. 

2. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a protein. 

5 

3. The- isolated nucleic - acid-molecule, of— claim. J wherein the 

polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO:Y or the polypeptide encoded by the cDNA sequence 
included in the related cDNA clone, which is hybridizable to SEQ ID NO:X. 

10 

4. The isolated nucleic acid molecule of claim 1. wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in the related cDNA clone, which is hybridizable to 
SEQIDNO:X. 

15 

5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

20 6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 

sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
25 claim 1. 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1 . 



30 



9. A recombinant host cell produced by the method of claim 8. 
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1 0. The recombinant host cell of claim 9 comprising vector sequences. 

11. An isolated polypeptide comprising an amino acid sequence at least 
5 95% identical to a sequence selected from the group consisting of: 

(a) ~ a polypeptide fragment of SEQ ID NO:Y or of the sequence encoded by 
the cDNA included in the related cDNA clone; 

(b) a polypeptide fragment of SEQ ID NO:Y or of the sequence encoded by 
the cDNA included in the related cDNA clone, having biological activity; 

10 (c) a polypeptide domain of SEQ ID NO:Y or of the sequence encoded by the 

cDNA included in the related cDNA clone; 

(d) a polypeptide epitope of SEQ ID NO:Y or of the sequence encoded by the 
cDNA included in the related cDNA clone; 

(e) a full length protein of SEQ ID NO:Y or of the sequence encoded by the 
15 cDNA included in the related cDNA clone; 

(f) avariantofSEQIDNO:Y; 

(g) an allelic variant of SEQ ID NO:Y; or 

(h) a species homologue of the SEQ ID NO:Y. 

20 12. The isolated polypeptide of claim 11, wherein the full length protein 
comprises sequential amino acid deletions from either the C-terminus or the N- 
terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
25 of claim 11. 

14. A recombinant host cell that expresses the isolated polypeptide of 
claim 1 1 . 



30 1 5. A method of making an isolated polypeptide comprising: 
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( a) culturing the recombinant host cell of claim 14 under conditions such that 
said polypeptide is expressed; and 

(b) recovering said polypeptide. 

1 6. The polypeptide produced by claim 15. 



1 7. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1. 

10 

18. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 

claim 1; and 

15 (b) diagnosing a pathological condition or a susceptibility to a pathological 

condition based on the presence or absence of said mutation. 

1 9. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

20 (a) determining the presence or amount of expression of the polypeptide of 

claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

25 20. A method for identifying a binding partner to the polypeptide of claim 

1 1 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 

30 
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21. The gene corresponding to the cDNA sequence of SEQ ID NO:Y. 

22 . A method of identifying an activity in a biological assay, wherein the 

method comprises: 

(a) expressing SEQ ID NO:X in a cell: 

]bllsorating"tne _ sup ernatant '" 

(c) detecting an activity in a biological assay; and 

(d) identifyingtheprotem in the supernatant having the actmty. 



10 23 



The product produced by the method of claim 20. 
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SEQUENCE LISTING 

<110> Craig Rosen, 
Steve Ruben 

<120> Human Colon Cancer Associated Gene Sequences and Polypeptides 
<130> PA102PCT 

<140> Usassigned ~ 
<141> 2000-03-08 

<150> 60/124,270 
<151> 1999-03-12 

<160> 1556 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 633 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (206) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (606) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (616) 

<223> n equals a,t,g, or c 
<400> 1 

gcaggatgag ctacaggaag aatcagaaat gtcagaaaaa aagtcatgct cctcttctcc 60 
cacccaaagt gagatatcca catcgctgcc tccagataga caaaggagaa aaagggagct 120 
tcgcaccttt tcattttctg acgatgaaaa taaacctcct tcaccaaagg aaataaggat 180 
cgaagttgct gaaggcttca cctggnacag taaccccttg aagtggagtg tggcagacgt 240 
tgtgcggttc atcagatcca ctgactgtgc ctccattagc aagaatattc ctwgaccagg 300 
aaattgatgg gcaggccctg ttgctcctta cccttcccac tgttcaagaa tgcatggact 360 
taaaattggg ccctgcatca aactttgcca tcacatagag aggrtcaagt ttgcttttta 420 
tgagcagttt gccaactgag aaggacaacc aaagtgagct gggatctttg aaggcacaaa 480 
tgcaggcaaa tccttcaccc tgctttatta agtgggagct gggaatagtc ctggggggct 540 
tctgggggcc ttgcagggta ttcagctttg ctctcttttg gcacttttcg gggggaaggg 600 
aggganttca cagttnaggg gaaggccaaa aac 633 




<210> 2 
<211> 295 
<212> DNA 

<213> Homo sapiens 
<220> 

<22 \>_ misc feature 

<222> ( 1 4 7 T 

<223> n equals a,t,g, or c 

<400> 2 

agcggcacga gcggcacgag aagccctact cggatggggc acggactgtc caccttttct 60 

aatgtgtgtt gtcagcctgt gctgtggcat agacatggat gcaaggacca ctttggagac 120 

tggggtggcc tcaagagcac acagagnaag ggaagaaggg gccatcacag gatgccagcc 180 

cctgcctggg ttgggggcac tcagccacgg accagcccct tcctgggtat ttattctcta 240 

tttattgggg gataggagaa gaggcattct rcctgggtgg gacaaacccc tttaa 295 

<210> 3 
<211> 442 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (378) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (422) 

<223> n equals a,t,g, or c 
<400> 3 

aattcggcag agagagctgc tcagttagga cccagaggga accatggaaa ccccagcgca 60 
ttkctyttcc tcctgctact ctggctccca gatattaccg cagaaattgt gttgacgcat 120 
ttccagacac cctgtctttg tctcctgggg aaagagccac cctctcctgc aggaccagtc 180 
agagtgttgg cagcaacttc ttaacctggt atgaacaaaa atctggccag tytcccaggc 240 
tcctcatgtt tggtaactcc cgcagsccac tggcatccca gacagggtca gtggcagtgg 300 
gtctgggaca gayttcacty tcaccatcag cagactggag gytgaagatt ttgcagtgta 360 
ttwctgttca acaatwtngg tttcgttcaa caatgtttca attttgggcc agggggccma 420 
gnttggaaty aaaggactgt gg 442 

<210> 4 
<211> 754 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (446) 



WO 00/55351 PCT/US00/05883 

3 




<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (662) 

<223> n equals a,t,g, or c 
<220>- _____ 

<221> misc feature ' " ~ ~ 

<222> (700) 

<223> n equals a,t,g, or c 
<400> 4 

tccgaagtcg gggaccctcc taccacctgt agagaagcgg gagtggatct aaaataaaat 60 
ccaggawtct gggggttcct agacggagcc agayttcgga agggtgtcct gctactcctg 120 
ctggggctcc tccaggacaa gggcacacaa ctggttccgt taagcccctc tytcgctcag 180 
acgccatgga gctggatctg tctccacctc atcttagcag ctctccggaa gacctttgcc 240 
cagcccctgg aacccctcct ggaactcccc ggccccctga tacccctctg cctgaggagg 300 
taaagaggtc ccagcctctc ctcatcccaa ccaccggcag gaaacttcga gaggaggaga 360 
ggcgtgccac ctccctcccc tctatcccca accccttccc tgagctctgc agtcctccct 420 
cacagagccc cattctcggg ggcccntcca gtgcaagggg gctgctcccc gcgaatgcca 480 
gccgccccca tgtagtaaag gtgtacagtg aggatggggc ctgcagtctg tggaggtggc 540 
agcaggtgcc acagytcgcc acgtgtgtga aatgctggtg cacgagctma sgcttgagcg 600 
acgagacctg ggggtttgtg gagtgccacc ccaactagca tggagcgggt tttgaggacc 660 
angatccctg ttgaagtgca gttgctggcc ctgggggagn tagccgttcg tttccggaaa 720 
tttggcaagt aggattttta aggttccaaa ttct 754 

<210> 5 
<211> 393 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (273) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (274) 

<223> n equals a,t,g, or c 
<400> 5 

ttttctcttt gatgttctgg ccctgacttc tgaaaccagt gttctgggga gaggcatttg 60 
agagtgaccc agggcctggg aaccggggct tttctcggtg gtcttaggcc tgttctgcaa 120 
ccaaggcaag gccaggattt ccggaaatat gaggaaggct ttgaccccta ctctatgttc 180 
accccagagc agatcatggg gaaggatgtc cggctcctac gcatcaagaa ggagggatcc 240 
ttagacctgg ccctggaagg cggtgtggac tcnnccattg ggaaggtggt cgtttctgct 300 
gtgtatgagc ggggagctgc tgagcggcat ggtggcattg tgaaagggga cgagatcatg 360 
gcaatcaacg gcaagattgt gacagattac acc 393 



WO 00/55351 PCTYUS00/05883 



<210> 6 

<211> 539 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 

<222>-(_486) 

<223> n equals a,t,g, or c ------ 

<400> 6 

gctcgtgccg ctgaaatgac ttccacggct gggacgggaa ccttccaccc acagctatgc 60 
ctctgattgg tgaatggtga aggtgcctgt ctaacttttc tgtaaaaaga accagctgcc 120 
tccaggcagc magccctcaa gcatcactta caggaccaga gggacaagac atgactgtga 180 
tgaggagctg ctttcgccaa tttaacacca agaagaattg aggctgcttg ggaggaaggc 240 
caggaggaac acgagactga gagatgaatt ttcaacagag gctgcaaagc tgtggacttt 300 
agccagaccc ttctgccctc ctttgctggc gacacttctt caaatgcaga tggttgtgct 360 
cccttgcctg ggttttaccc tgcttctytg gagccaggta tcaggggccc agggccaaga 420 
attccacttt gggccctgcc aagtgaaggg ggttgttccc cagaaamtkt gggaagsctt 480 
ctgggntgtg aaagacayta tgcaagytca ggwtaacatc asgrgtsccc ggttgttgc 539 

<210> 7 

<211> 804 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (758) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (759) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (771) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (802) 

<223> n equals a,t,g, or c 
<400> 7 

aattcggcac gagttcaaca ccaagtgtcc ctctggcagt tgtgtgatga atcagtatct 60 
gagttcaaaa ttcccaaagg atttcagtac atcttgccgt gcacattttg aaagatacct 120 
tttatctcag aaaccaaagt gcctgctgca agcacctatt cctacaaata taatgacaac 180 
accagtgtgt gggaaccacc ttctagaagt gggagaagac tgtgattgtg gctctcctaa 240 
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ggagtgtacc aatctctgct gtgaagccct aacgtgtaaa ctgaagcctg gaactgattg 300 

cggaggagat gctccaaacc ataccacaga gtgaatccaa aagtctgctt cactgagatg 360 

ctaccttgcc aggacaagaa ccaagaacty taactgtccc aggaatcttg tgaattttca 420 

cccataatgg tctttcactt gtcattctac tttctatatt gttatcagtc caggaaacag 480 

gtaaacagat gtaattagag acattggctc tttgtttagg cctaatcttt ctttttactt 540 

tttttttctt ttttcttttt ttttaaagat catgaatttg tgacttagtt ctgcccyttg 600 

gagaacaaaa gaaagcagtc ttccatcaaa tcaccttaaa atgcacggct aaactattca 660 

gagttaacac ^ tccagaattg ttaaattaca agtactatgc tttaatgctt ctttcatctt 720 
actagtaagg cctattaaaa~aliaa"taa"ta"c^cacttganng-gtgaaggctt^ngcaa.tagga_ 7.86 

agaagataga atccaggttt angg 804 

<210> 8 

<211> 720 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (714) 

<223> n equals a,t,g, or c 
<400> 8 

gtgaggacag cctgccagag tctggtctct ggacactatg ggcacacgac tcctcccagc 60 
tctgtttctt gtcctcctgg tattgggatt tgccccacgg gctctcctga cacactctcc 120 
ccctgcagag gtccagggga cccaacagcc ccagcaagat gagatgccta gcccgacctt 180 
cctcacccag gtgaaggaat ctctctccag ttactgggag tcagcaaaga cagccgccca 240 
gaacctgtac gagaagacat acctgcccgc tgtagatgag aaactcaggg acttgtacag 300 
caaaagcaca gcagccatga gcacttacac aggcattttt actgaccaag ttctttctgt 360 
gctgaaggga gaggagtaac agccagaccc cccatcagtg gacaagggga gagtccccta 420 
ctcccctgat cccccaggtt cagactgagc tcccccttcc cagtagctct tgcatcctcc 480 
tcccaactct agcctgaatt cttttcaata aaaaatacaa ttcaagttgc ttctcatgga 540 
tggcactgct tttctgagga ctcaaggtgc caagatggag gggctgactc agtccagcca 600 
acatttaatg agcacctact ttatgtatgg agctctaacc catgggtcca tgggaataaa 660 
gcagtgaata gtaacaataa ataattgtaa cagcaaaaaa aaaaaaaaaa aaanaaaaaa 720 

<210> 9 

<211> 540 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (463) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (524) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (535) 

<223> n equals a,t,g, or c 
<400> 9 

ccaacagaga tgtatccaga gatccacagt tctggaggct gagaagtcta aaatcaaggc 60 

accagcagat tccacatctc gtgaaggctc actctctgct tcacagatgg cactgtcttg 120 

ctgtgttctc acatggcaga aggggcaaac aagcccccct gggcctcttt tataaaggca 180 
ctaactctatf gccfaaaggc~agggccctca- tgactctatc- acctaccaaa -a.g.gcjtc.c.act__24_Q. 

tctttatact attggagggg tagaaggaac ttcctttcta gaccttgaag gtttaagaat 300 

ttgaatctat aaaacaagct gacaatagac agattaacag gagaaaaagc atatacattt 360 

tttaatgtgg gccagatggc agaagcttaa ataacacccc aagctacagg gaagtgaggc 420 

ctctgatggg ggaggtagtt gacacaggct gtggggaggg gtnaggggga ggaatctgtg 480 

gtggagcaaa tttgccttat tacactgata aatggtaatt tacnctaatt aagcntgggt 540 

<210> 10 

<211> 561 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (406) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (450) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (546) 

<223> n equals a,t,g, or c 
<400> 10 

agaatgtcac tgagtggcct gaaccaaagc tcatggatac tggagatgaa gaaccagcag 60 
gagaccccag gtgtgctctc atccgtactc tgtgacaccc cttagtggac tgttccaacc 120 
agttgggccc gggagaagga ctagggaagc ttccttccca tctgcacctc ccagcctgga 180 
gaggagcctg tgacttgccc tgttccttgg ctcctcaggc tggggtaagg tgtgggggtg 240 
gctccagcct tgaggccagt ctcctgatgc tggattcctt gttttccctg caggcatcaa 300 
acagaaaggc cttttgctaa gtagcagcct gatgcactcc gagtcagagc tggacagcga 360 
tgatgccatc tttacatggc cagaccgaga gaagggcaaa ctcctngcat ggtcagaatg 420 
gctctgtacc caacgggcag acccctctgn aaggccagga gcccgcggga rgagatcctg 480 
tagccacctg gtctgtctyc tcagggcarg gccaggcaca attgcccggc cagttcttct 540 
aacttnccga gttttgcggg g 561 

<210> 11 

<211> 393 

<212> DNA 

<213> Homo sapiens 
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<220> 

<221> misc feature 
<222> (346) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 

<222> (381) - - - - - - 

<223> n equals a,t,g, or c 

<220> 

<221> misc feature 
<222> (383) 

<223> n equals a,t,g, or c 
<400> 11 

tcgacccacg cgtccgggtg agtgccatct taaaacttac tggagattgg ttttatattt 60 
agatttatat aactggttat gtgaatatat ttaaatactg gggaaattgc ttcactgtct 120 
tagaaccaag caagattcac ctgtgttttg tgttcatgtt catttgcctc ttaaaggcaa 180 
gggttgaaga taaataaggt agcaatgtct atagttttgg ccttaactat gccaatctaa 240 
ttataattcc ctgtatttaa aatggtttct tttacttatt gaaaggcatt ttagtgtggt 300 
ktatgtgtaa tattaaagat tattcaacac ctctcaraaa aaaaanraaa aaggggggcc 360 
ccccctgggg gtcccaagct nancgtacgc ggg 393 

<210> 12 

<211> 322 

<212> DNA 

<213> Homo sapiens 

<400> 12 

taagaataca aaattagcca agcatgctgg cacatgcctg taatcccagc tactcgggag 60 

gctgaggtac gagaatcgct tgaacctggg aggcagagga tgcagtgagc cgggatcacg 120 

ccattgcact ccagcctggg ggacaagagt gaatctgtgt ctcaccaaaa aaaaaaagaa 180 

aaagaaagat gcttaacaaa ggttaccata agccacaaat tcatraccac ttatccttcc 240 

agtttcaagt agaatatatt cataacctca ataaagttct ccctgctccc aaaaaaaaaa 300 

aaaaaaaaaa aaaaaaaaaa ag 322 

<210> 13 

<211> 1907 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1834) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1843) 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1888) 

<223> n equals a,t,g, or c 
<400> 13 

gagaaataatf aatatagcttrtatagaattt tccatcttgt-attaaaataa-tcacatgtac_ 60_ 
atcattgtaa ctcagtccat aacataagat tttgtacaac aatttctttt tgtgtgctgg 120 
catcattaag gtttagtctg cccagatcac ctattagtac ctaatttata tattctgaat 180 
taaaattatc tgttaattta aaaacatttt atctattgtc tttcaaaata gtattaactg 240 
agggtttttt tgtgtgtgtt tttctatttt gcttggcttt ttgaacatta ctggactctc 300 
gttttagaag gaaaaacctt tcagctctac tctcacaatc ttatagcttt gtttgaacat 360 
gccaaaaaac caggattagc tgcccatatt caaactcaca ggtttccaga ccgaatacta 420 
ccaagaaaat tcgctttaac aacaaagatt cctgatacaa aaggctgcca caaatgttgc 480 
atagtcagaa acccttacac gggacataaa tacctctgtg gagctttaca gtctggaatt 540 
gttttacttc agtggtatga gccaatgcag aaattcatgt tgataaagca ctttgatttt 600 
cctttgccaa gtcctttgaa tgtttttgaa atgctggtga tacctgaaca ggaataccct 660 
atggtctgtg tagctattag caaaggcact gaatcgaatc aggtagttca gtttgagaca 720 
atcaatttga actctgcatc ttcatggttt acagaaattg gtgcaggcag ccagcagtta 780 
gattccattc atgtaacaca gttggagaga gataccgttt tagtgtgttt agacaaattt 840 
gtgaaaattg taaatctaca aggaaaatta aaatcaagta agaaactggc ctctgagtta 900 
agttttgatt ttcgcattga atctgtagta tgccttcaag acagtgtgtt ggctttctgg 960 
aaacatggga tgcagggtaa aagcttcaag tcagatgagg ttacccagga gatttcagat 1020 
gaaacaagag ttttccgctt attaggatca gacagggttg tcgttttgga aagtaggcca 1080 
acagaaaatc ctactgcaca cagcaatctc tacatcttgg ctggacatga aaatagttac 1140 
taagcaacag aaactgatct caaatgacag gaaaatgaat atactccatt gaaaggaaaa 1200 
ataaggaaat tcaatacaaa ctgcactatg atttgcttta actattatgg gttatattgc 1260 
aaatgatctg tactttaggg tagaattcaa tattttctgc agctggaaac agctagtcta 1320 
tctcttgcca ctgtgtggtg gttatatcaa gtttgcttaa taaaagctat gagacaaata 1380 
gtcctctagt tccaggaaac acagtctttt tttaaaaaaa acaatgtttg taacaagggt 1440 
gccatggtat ttttagataa ctcgtgatta tcttaagaga ggtaaattta gtgatcattt 1500 
tatatcatgt cttattcctt cttaatgaac ataatttgtt aaattctcaa gcaaggtttt 1560 
cacttttata ttggccattc tgtatgtttt tgtaaaacag aatatttaat ccttatttat 1620 
taatctcttg ctggagtggt gtaatgtatc taacttttag caaaggaggg ttgcagagca 1680 
gcttaaattt tttttataat gtataagaat tttgtttatc ttttaagagt agtaaagtac 1740 
tttgagtgtt tgggggtcaa cacacacatg caatttgctt aacaaaagta ttttataata 1800 
cagttcatac agaataccyt aaaagggagc ytangtttcc acnacagata agtggtaagg 1860 
gtcataccgg agataatgat gatagtgnaa tatcctagaa gggggtg 1907 

<210> 14 

<211> 1140 

<212> DMA 

<213> Homo sapiens 

<400> 14 

agaataaatt ccagggcttc agtctgcctt tggttcgcaa gtttgcccac tcgattctgc 60 

agtgcttgga tgctttgcac aaaaacagaa taattcactg tgaccttaag cccgagaaca 120 

ttttgttaaa gcagcagggt agaagcggta ttaaagtaat tgattttggc tccagttgtt 180 

acgagcatca gcgtgtctac acgtacatcc agtcgcgttt ttaccgggct ccagaagtga 240 
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tccttggggc caggtatggc atgcccattg atatgtggag cctgggctgc attttagcag 300 
agctcctgac gggttacccc ctcttgcctg gggaagatga aggggaccag ctggcctgta 360 
tgattgaact gttgggcatg cctcacagaa actgctggat gcatccaaac gagccaaaaa 420 
ttttgtgagc tccaagggtt atccccgtta ctgcactgtc acgactctct cagatggctc 480 
tgtggtccta aacggaggcc gttcccggag gggaaactga ggggcccacc ggagagcaga 540 
gagtggggka acgcgctgaa ggggtgtgat gatccccttt tccttgactt cttaaaacag 600 
tgtttagagt gggatcctgc agtgcgcatg accccaggcc aggctttgcg gcacccctgg 660 
ctgaggaggc ggttgccaaa gcctcccacc ggggagaaaa cgtcatgaaa aggataactg 720 
"agagcaccgg tgctatcaca tctatatcca -agttacctcc accttctagc tcagcttcca 780 
aactgaggac taatttggcg cagatgacag atgccaatgg gaatattcag cagaggacag 840 
tgttgccaaa acttgttagc tgagctcacg tcccctgatg ctggtaacct gaaagatacg 900 
acattgctga gccttactgg gttgaaaagg agtagctcag acctgttttt atttgctcaa 960 
taactctact catttgtatc ttttcagcac ttaattttaa tgtaagaaag ttgttcattt 1020 
tgtttttata aaatacatga ggacaatgct ttaartttta aaaaaaaaaa aaaaaaaaaa 1080 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaagg gcggccgctc gcgatctaga 1140 

<210> 15 
<211> 2008 
<212> DNA 

<213> Homo sapiens 
<400> 15 

gccaggagac cctgaaacat gaaaccaaac aggctttgat attttttttt ttttaattac 60 
tttccccttt tgcttgattc ttcttccttg gtatcatatt caaaggagga aagaatggat 120 
gacacttagg gacaggtcac taagcagaat aggtattagt tggtttttta ttatttttaa 180 
atttatatag ctctcatgta ttgaaggtgc tactttaaaa actgtgttaa tgtacttgca 240 
aatctcctgc tggctcatga aacagcagaa ttccagccaa ggcaaattca gttggatcta 300 
gggcttgaaa actgcccaag attaaagagc taagatgaaa tagtttgaat aaactggtaa 360 
aataacaatt catactatct ctacatattt ttaggatatg aatttttttt tcctgctggg 420 
tagattgtcc agtgacttat ggcatgaatt tcttttcatg ctaccttcaa tcttcaacta 480 
aagatttcta aaaggggtaa gaaatgaggc agtagtttat taaatacata gaagtacaca 540 
gctattatat gctgtggctt tgagaagtta acttttgtgg aatatgaaac caaaggaaga 600 
atttccatgt agataaatta agaataggga aaaacatcta cctaaaagat ggttgtccct 660 
aaaaaactgg aaacatctga aatgctctat ttatgttatt attcctggga gcttatagcc 720 
cattattttt actttttttt tttaattcag aagactagaa cagaacttaa attttacaaa 780 
cttttgatca taatgctttt gcccatactg tctcgtcctt agccccagtg acatgtgctg 840 
atcctcctgc ctttagttct aaatggttct gaatagcttt aaaagatgaa taagaaaaaa 900 
gatcaagctc ttttgaggct agagggctca tatggagatc taaaaccctc catgttcatt 960 
tccagacttg gtcaggcaca tacatagtaa attataatca atcatgggaa ttacataagg 1020 
ataatgaggc ccaactgaaa ccaagtttca gtctgcctta cctttacccg tccttgagaa 1080 
cagcggtcca ggagaatcag gcagtctgtg gcctcctgta gcagggcgct cttaacagac 1140 
tcaggtgtaa ggtttggatc ccttgctaca tcacaaatca gtttcaagag ggccttcagt 1200 
aagaccacaa gtctgcagga aactctggaa tcaggaagaa aagctatgtt catactctaa 1260 
atctggatat taaaattgga agagacttca aagactgtca agtggaaagc tatcatttcc 1320 
taaattaagg aacttaggtc aaagttaaat gaaaaagacc taaaaacaga accaaagaca 1380 
gcctctagat ttcttaccct caagtctcct gttagcatac tgcctataca cacagacaca 1440 
ccctctgcca cactgctctc ttccttccag aagcttggtt ctactgtaag caacagctcc 1500 
ttcatgggct gagaagggga aaccaggatc tccccaacca agggcctata cttttatttt 1560 
tcaactctat taactgaact atgcttggag agagccctga atcctttaac tttaatgcca 1620 
tcttaggcct ggaagttaga gtgagggaaa tgagcttggc ttctgggact gtgtcaagtt 1680 
gaattttctg tcatttaatt tcagatccta gctcatcatc agtgaagtcc agcctactta 1740 
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cttgtaacta ttaacctttc taaaagtttt 
aatgctagtg actgcacaat attgtgactg 
aatggaaaat ttatatgtat ttttaccaca 
gaaaggtgga aaataattta acttayaatg 
catatttatg gcaaaaaaaa aaaaaatt 



catcgccttg gtaaagctcc agaaatggac 1800 
tacttaatgc cactgaactg tacactttaa 1860 
ataaacaaaa aaccctaaaa aaactttaat 1920 
tgaaaataca atgtgaaatg tacaataaat 1980 

2008 



<210> 16 
<211> 371 

<2T2^ DNA — ~ 

<213>.Homo sapiens 



<220> 

<221> misc feature 
<222> (350) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (360) 

<223> n equals a,t,g, or c 



<400> 16 

agagagctag agggactagg agataatgtg 
tgaagagttg tgtcttttgt ggccagtgac 
ataaatcttg aggctgaggg cgggtggtac 
tattgtaaat agatgggctg ggctaaacat 
cttttacaca ataaagctct actgtctctg 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
cccccccccc c 



tatgtaggtt tatgtgatgg gatatcaccc 60 
aaatccagga aatgaatgtt gctgataggg 120 
agatgtgtat gggaaacccc aacccctata 180 
tgttgccgtt tcatacttct accaactcag 240 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 300 
aaaaaaaaaa aaaaaaattn gggggggggn 360 

371 



<210> 17 

<211> 763 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (6) 

<223> n equals a f t f g, or c 



<400> 17 

aaaaanaaaa aaaaaaaaaa aaacggaaat 
taattttaac aattttaaca gcaagtggtg 
ggaagcactt ctgtggtcaa gcaggcagcc 
atccattttc ttcaatgaat agttttaagt 
ttaaggaggc agacaggcaa cattcaatac 
cattcgggca tgtgtcatta gggatgacat 
aatccctgca tcatggcttt ctttaattcc 
ctcttttaag acgaraaagg cactgttcct 
aaagcatctc ttgcttggca ggtggaatat 
ggggcgggag tgaaatatct tgccagggct 



aaagtttaaa aaatcaatca acatggcctt 60 
gggggagttc tcagatgagc aactggagct 120 
catggggttg catcttcctg ttgggggatc 180 
cttgtcaaat gctcacacag aggcccgcta 240 
gaaggcagga caagctcagc cccgctcctt 300 
tctctgaagg ctgcccggct tgaatggcca 360 
ctctgctccc aactcacaaa atgaggacct 420 
caaaggtata catttggaac ttcaataatg 480 
aggcaatttt ggatttttaa tgcatggcat 540 
tgtttgccct ataatgggag agaaccaggc 600 
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ctctggatga tacggtatca aacactgctg ctcctttctg ttttcttttg tgggaaaggg 660 
aggaggatag aatggagagg aattagtggg agcctggggg .aagttcaaaa taaagaaact 720 
gtgaaatcct ccacctcaaa gttgggtctg caccaggatt ctg 763 

<210> 18 
<211> 1926 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (898) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1024) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1083) 

<223> n equals a,t,g, or c 
<400> 18 

aataacttga ctggaattct agaaaccgct gtcagagcca ccaacgcaca gtttgacagt 60 
cctgagatcc tgcgaaggct ggacgtgcgg ctgctggagg tctctccagg tgacactgga 120 
tgggatgtct tcagcctcga ttatcatgtt gacggaccaa ttgcaactgt gtttactcga 180 
gaatgtatga gccactacct aagagtattt aacttcctct ggagggcgac ggatggaata 240 
catcctcact gacatacgga agggacacat gtgcaatgca aagctcctga gaaacatgcc 300 
agagttctcc ggggtgctgc accagtgtca cattttggcc tctgagatgg tccatttcat 360 
tcatcagatg cagtattaca tcacatttga ggtgcttgaa tgttcttggg atgagctttg 420 
gaacaaagtc cagcaggccc aggatttgga tcacatcatt gctgcacacg aggtgttctt 480 
agacaccatc atctcccgct gcctgctgga cagtgactcc agggcacttt taaatcaact 540 
tagagctgtg tttgatcaaa ttattgaact tcagaatgct caagatgcaa tatacagagc 600 
tgctctggaa gaattgcaga gacgattaca gtttgaagag aaaaagaaac agcgtgaaat 660 
tgagggccag tggggagtga cggcagcaga ggaagaggag gaaaataaga ggattggaga 720 
atttaaagaa tctataccaa aaatgtgctc acagttgcga atattgaccc atttctacca 780 
gggtatcgtg cagcagtttt tggtgttact gacgaccagc tctgacgaga gtcttcggtt 840 
tcttagcttc aggctggact tcaacgagca ttacaaagcc agggagccca ggctccgntg 900 
tgtctctggg taccaggggg cggcgcattc ccacacgtga arctcgcggt cctcccargg 960 
agctgcgggt gatgttcgtt gcactgctag acacgaaatt cccattgacg tcctgcagga 1020 
actnatkrct gcaggtgtcc tgcccttccg cccacgagtg cgccatgttt cagcggaggc 1080 
cgntgtggga gaagccacgt cgtgtttcam atgtcggagt cgaatgcatt tktaaatccc 1140 
taagtcaagt aggctggctg cactgttcac atttgtctct aaaagtcttc atcgctaaaa 1200 
gataccataa tttgctgagg cttcttaagc tttctatgtt ataatttata tttgtcactt 1260 
taaaaaatcc atttctttta gaaaaaatta gggtgatagg atattcatta gttaagatgg 1320 
taacgtcatt gctatttttt taacatcctc tttagaggta atttttgtta acataaccaa 1380 
aaattaaatt gaaacaaaat gtcccaacta agaaaatata tagagcattt tatttttttt 1440 
tagtgttgta aaatattaac ctctgtgaga tcctttgtat cttaatgcat tacctttaca 1500 
catatttatt cttattttct ctcctttcag agtttacatt tttatattta atttactatt 1560 
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tcagattttt aaaatagtat agaaaaaagt aggagtgata gagaacaaaa atactcttat 1620 

acagtgcaac ccaaataccg cgaatgcatc agctaaagca gcgtgtaaat aggagtgacg 1680 

agaaagttaa tggagtattt tattttcaaa gttcctgata agcattggaa agaaatcgac 1740 

atggataatg aagatttcct ttttccttgc ctattttttc attgtaaata tttatatact 1800 

actgmccaag atgttggggt gggggggatt gttttttgta aaaatgtcat tatcaggtca 1860 

cataaatctg cctttatgtt gcataagtga aaatttagaa aattaaaagc aattatcttt 1920 

magaaa 1926 

- -<2"10>- 1-9 

<211> 2301 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (190) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2052) 

<223> n equals a,t,g, or c 



<400> 19 

tcttatcaca tctaagcctt accaggtaga 
atatgaagta ccgagaggct aaacccactg 
caggactagg acccacggct cccaaagccc 
cgtcagaagn agcctttcca gaatgattct 
agatctattg tcagggaatc ttagaattcc 
ccttacgcat ggtattcatg atggtgccct 
tgcctcaaaa gtgttgtaga gggcaggatt 
ttttccagat gctacttgtg gtagacattc 
atgatggaat gagtgggtgg cttttctacc 
gggacagggg gaccggaatt gtcttagcac 
agaaacgcag tctgtttttc accaattgac 
cataagaaat tactgcatta agaaaatcct 
tcatttacag tgatctttca tctcggtcgc 
aaaattctaa acaaattacc cacttttata 
tttttwaagg catacatttg cttgttttca 
gcaaactgat ttatatgtgc aattatagga 
ttgaaaactt tgcagacgtt ttgttttgaa 
tttgtaaaat tatgttaaag agtatgttca 
atgaaagtat gtgtgtattt gtttgtaaaa 
gacacttcag ttatctatgc attctttaga 
cacgatgcct tctatgtctt accatatttt 
tttttatttt atttattct'a tttttactga 
tctttcctgg atattatctc ccagtgtatc 
ttgcctaaaa agtggttttg taatgatttg 
aaaaggcaaa atgcttaaag ttccttttat 
tgccacctca tacatctgct ccttggcaac 
tggctaaaaa ctttcctttg cagactaaag 



gaaggtacta aatacacttt agaagtaaaa 60 
gcctaagatc tcaccaaagt tcatgaaaac 120 
gttcttgctg tgttgtgctg cctccatatc 180 
gggcatatac taagaagagc aggtatggaa 240 
ctacacgagt gggagaaaga tgtccaaatt 300 
atctaagtcc aggactgttt tcctacagcg 360 
ctacattcac agcctgttcc atctacgaga 420 
ctaactcatg gtacttagcc accagagatc 480 
tgccattccc tcagaattca tgargggtgg 540 
cccaatgtta tgacaaaact atgctacttt 600 
atactactga tctgaagtaa ccagtgccat 660 
tgctgtgccc tttgaaaagc tgttcagaaa 720 
tgtagtgaac attttagtgt gataaatttc 780 
ttggaaatct ctaccagaac tccctcttca 840 
agatcaagaa ttctgagcta gctttaagta 900 
tgcattaaga tgaatgatag cctttacata 960 
aatggcattg tatagtaaat gcaaattaat 1020 
gacactttct gccatggcca aaaagtatgt 1080 
ggatgccaat gttttacctg atatcttagt 1140 
tctgtgattc ggtaaacagg cagccatgtt 1200 
taattaacct gttaaataca gcttaaaata 1260 
aatatactgc attattgtgt taatgtatta 1320 
cagatctaag taatctcagt gaactataca 1380 
tagtcacatt tctattggga tatgtagaag 144 0 
tttttaaaag cagctagata gacacagact 1500 
atcaagggga acgactagcc aacatgccta 1560 
cactgcttgg tgcttcgttt ttctaccctt 1620 
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cacaacatgt gtgatttcat ctaagagata tatacatgta cacatgccc c c 

tggatacaa gatcactcat agctaattag gaccattgtt ttttgttc at ct tcttg t 
c tlgaaggg acattagacc catttccatt aaaataagtt cttgg tg. a eg * a 
ctgctacttc tttttaaatc cactttatga tttcaagatg gacacttgta *9>t»cteg 8 
cacaaggcc attgcctgga agccccagag ctttcctctg tttgta ggc 
cccaggcatt gcaacacaaa ctcaagattt £ ttcctaact ^ 

gatattagca caatttaact aataagcccc ttcgctctct agttggcc g » 
atacacatct anactgtgtg ccacacggcc agtagaaagt ttaacttcag cttcagggca z u 

cttccoctga aagaacgctt tgttttcctt tatgcccttt tcctgttgac "cttttaca 220 
cat t taaa 9 tg Jtttgttg tgagaataaa tttagctgca taaaaaaaaa aaaaaaaagg 2280 
gcggccgctc gcgatctaga a 



<210> 20 

<211> 538 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (507) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (514) 

<223> n equals a,t f g, or c 
<400> 20 



go cc aacatgatcc tggtggatga tgacttctca gccatcatga 
ggaaggcaag ggtatttttt acaacatcaa aaactttgtc cgattccagc tg.geacg«g 120 
catctccacc ctgagtctca tcactctgtc caccgtgttc aacctgccca gccccctcaa 180 

at a t tatgga tcaacatcat catggatggg ccaccgggca gaggtgaggc 
aaqccggctg ggagccctgt gtctctttac ctacctgcgg ggcttcctcc aggggctgct 00 

aaggctatag gatgaacaa atacagccac tttccatcag gag cccag 
aaaactgaag tgtgttgcac tggagtgaga ctgggagtag aaggcagagg agaaagtac= 
tgggccggca gagctgggtg aggatggaac tttctgcttc ctctggctgg at ctctctc 
tgggcaaacc tgcatgggtt aattctnatg cttnaatttc aagtcaccca gtcactgg 538 



<210> 21 

<211> 1403 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1370) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
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<222> (1386) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1393) 

<223> n equals a,t,g, or c 

<400> 21 - . 

ggcacgagtg gccacatttc cagtacccag tagtcatctg tgccaggggg ttatccaggt 60" 
acagaacatt cccatcgttg cagaaggttc tatcagctag cactgggttg gacgacactt 120 
gccaagacga gctggctaga ggatrgttct ccggacctgg tcccacgtgg ttcccagctg 180 
gctggaggcg tgatcctggg tgtggccctg tggctccgcc atgacccgca gaccaccaac 240 
ctcctgtatc tggagctggg agacaagccc gcgcccaaca ccttctatgt aggcatctac 300 
atcctcatcg ctgtgggcgc tgtcatgatg ttcgttggct tcctgggctg ctacggggcc 360 
atccaggaat cccagtgcct gctggggacg ttcttcacct gcctggtcat cctgtttgcc 420 
tgtgaggtgg ccgccggcat ctggggcttt gtcaacaagg accagatcgc caaggatgtg 480 
aagcagttct atgaccaggc cctacagcag gccgtggtgg atgatgacgc caacaacgcc 540 
aaggctgtgg tgaagacctt ccacgagacg cttgactgct gtggctccag cacactgact 600 
gctttgacca cctcagtgct caagaacaat ttgtgtccct cgggcagcaa catcatcagc 660 
aacctcttca aggaggactg ccaccagaag atcgatgacc tcttctccgg gaagctgtac 720 
ctcatcggca ttgctgccat cgtggtcgct gtgatcatga tcttcgagat gatcctgagc 780 
atggtgctgt gctgtggcat ccggaacagc tccgtgtact gaggccccgc agctctggcc 840 
acagggacct ctgcagtgcc ccctaagtga cccggacact tccgaggggg ccatcaccgc 900 
ctgtgtatat aacgtttccg gtattactct gctacacgta gcctttttac ttttggggtt 960 
ttgtttttgt tctgaacttt cctgttacct tttcagggct gacgtcacat gtaggtggcg 1020 
tgtatgagtg gagacgggcc tgggtcttgg ggactggagg gcaggggtcc ttctgccctg 1080 
gggtcccagg gtgctctgcc tgctcagcca ggcctctcct gggagccact cgcccagaga 1140 
ctcagcttgg ccaacttggg gggctgtgtc cacccagccc gcccgtcctg tgggctgcac 1200 
agctcacctt gttccctcct gccccggttc gagagccgag tctgtgggca ctctctgcct 1260 
tcatgcacct gtcctttcta acacgtcgcc ttcaactgta atcacaacat cctactccgt 1320 
catttaataa agaaggaaca tcaggcatgc taaaaaaaaa aaaaaaaaan ksgggggggg 1380 
gcccgntacc canttggccc aat 1403 

<210> 22 
<211> 478 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (474) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (475) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
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<222> (476) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (478) 

<223> n equals a,t f g, or c 

<400> 22 ~ ' 

gagcagaaag tagatgctta atggcagtgt tctctgaccc agacatgaat cagaatcacc 60 
tggaagggct tgttaataca aattgctagg ccacaaccct aaagtttctg attcagggta 120 
gggcaaggcg aggcttaaac ttcaggccag gggccacttt aagaattgct atatggccag 180 
ggccgggcgc ggtggctcac gcctgtaatc ccagcacttt gggaggccga ggtgggcgga 240 
tcacaaggtc aggagatcga gaccatcctg gctaacacgg tgaaaccctg tctgtagtaa 300 
aaatacaaaa aaattagcca ggcatggtgg tgggtgcctg tagtcccagc tacttgggag 360 
gctgaggcag gagaatggtg tgaacccagg aggtggagct tgcagtgagc cgagatcgtg 420 
ccactgcact ccagcctggg caacagagcg agacttccgt ctcaaaaaaa aaannncn 478 

<210> 23 
<211> 1252 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (1227) 

<223> n equals a,t,g, or c 
<400> 23 

tttcgagctc tgcaccgagg agctgccctg gacttgagtc ccttgcatcg gagtccccat 60 
ccctcccgcc aagccatatt ctgttggatg agcttcagtg cctaccagac agcctttatc 120 
tgccttgggc tcctggtgca gcagatcatc ttcttcctgg gaaccacggc cctggccttc 180 
ctggtgctca tgcctgtgct ccatggcagg aacctcctgc tcttccgttc cctggagtcc 240 
tcgtggccct tctggctgac tttggccctg gctgtgatcc tgcagaacat ggcagcccat 300 
tgggtcttcc tggagactca tgatggacac ccacagctga ccaaccggcg agtgctctat 360 
gcagccacct ttcttctctt ccccctcaat gtgctggtgg gtgccatggt ggccacctgg 420 
cgagtgctcc tctctgccct ctacaacgcc atccaccttg gccagatgga cctcagcctg 480 
ctgccaccga gagccgcact ctcgaccccg gctactacac gtaccgaaac ttcttgaaga 540 
ttgaagtcag ccagtcgcat ccagccatga cagccttctg ctccctgctc ctgcaagcgc 600 
agagcctcct acccaggacc atggcagccc cccaggacag cctcagacca ggggaggaag 660 
acgaagggat gcagctgcta cagacaaagg rctccatggc caagggagct aggcccgggg 720 
ccagccgcgg cagggctcgc tggggtctgg cctacacgct gctgcacaac ccaaccctgc 780 
aggtcttccg caagacggcc ctgttgggtg ccaatggtgc ccagccctga gggcagggaa 840 
ggtcaaccca cctgcccatc tgtgctgagg catgttcctg cctaccatcc tcctccctcc 900 
ccggctctcc tcccagcatc acaccagcca tgcagccagc aggtcctccg gatcacygtg 960 
gttkggtgga ggtctgtctg cactgggagc ctcargargg ctctgctcca cccacttggc 1020 
tatgggagag ccagcagggg ttctggagaa aaaaactggt gggttagggc cttggtccag 1080 
gagccagttg agccagggca gccacatcca ggcgtctccc taccctggct ctgccatcag 1140 
ccttgaaagg gcctcgaata aaccttctct tggaaccact ccaagcccag ctccactcag 1200 
ccttggcctt cacgcttgtg gaaacancca aggcattcct ccacccctca ag 1252 
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<210> 24 

<211> 1074 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (928). 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (934) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1028) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1031) 

<223> n equals a,t,g, or c 
<400> 24 

gctggccttt gctctgcgga ctggcggccc cctggcacag aggtgacatc tcaagggccc 60 
aggcagccct cttctagtgg tgccaagagg cggaggctgc gggctgccct tggtccccag 120 
cccactcgct cagccctgag gtttccctct gcttccccag ggagcttgaa ggccaagcag 180 
tccatggcgg gaatccstgg tagggagagt aatgccccat ctgtgcccac tgtctccctg 240 
ctgccggggg cgcctggagg caatgccagc tccaggacag aggctcaggt gcccaacggg 300 
caaggcagcc cagggggctg tgtctgttca agtcaggctt ccccggcccc tcgcgcagca 360 
gcgcctccac gggcagcccg gggccccacc ccacgcactg aagaggccgc ctgggctgcc 420 
atggccctga ccttcctgct ggtgctgctc accctggcca cgctctgcac acggytgcac 480 
agaaacttcc gacgcgggga gagcatytac tgggggccca cagcggacag ccaggacaca 540 
gtggctgctg tgctgaagcg gaggctgctg cagccctcgc gccgggtcaa gcgctcgcgc 600 
cggagacccc tcctcccgcc cacgccggac agcggcccgg aaggcgagag ctcggagtga 660 
cggcctggga cctgccactg tggcgtgcgg ctcctccccg cgccgcgagg ccgcgacctc 720 
tgccacgtgg accgcgcgcg gggcgctccc tggtggcgat ggcgcggcac tggccgagca 780 
ctgcgggggc tttcctcctt gttggttgct gagtgggcgg ccaaggggag aaaaggagcc 840 
gcttctgcct cccttgccaa aactccgttt ctaattaaat tatttttagt agaaaaaaaa 900 
aaaaaaaaaa aaaaaggcgg ccgtttanag gatncctcga aggggcccaa gttaacgcgt 960 
gcatgcgaag tcataactct ctccctataa tgatcgtatt ataagtaagc actggccgtc 1020 
gtttttanaa ngtcgtgaat ggggaaattt gctaactttg ggaacttttt gaaa 1074 

<210> 25 

<211> 1186 

<212> DNA 

<213> Homo sapiens 



<400> 25 
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tatcagctca agccttacac cayccacctc atcaaggacc tccacttttt ccttcgagtg 60 
ctcatccaac tgtaccaccg tatccctcac aagctacaca tcataccact ttgggaccgg 120 
gaccccagca ccagccttct ggaacagggc cacattgtcc attacctgtc acaggtcctc 180 
atctccagcc ccaaggacca aacagtattc caacacctac tgcttcaggg ttctgtcctc 240 
atcctggctc tgtggccctg ccacatgggg ttcaaggacc tcagcaggca tctccagtgc 300 
ctggacagat tccaattcac agagcacagg tgccaccaac atttcaaaac aattaccatg 360 
ggtcagggtg gcattaaaat ggactccaaa aacatttttt taaatgttct gtaagataaa 420 
--ctgtatattt.catat9LtAccJ:gttaaggta ctttttaaag cttgtacatg aacctttgta 480 
taaaaaacac cagtgctctt tcgttgtatt ~tttctcattt -ttgctt-t-tta ~aaattc_cttt_540 
aaaaaatgtg ctgttaagcc agtattaggt atctttattt tgtaagtgaa cattccagct 600 
gtttttttct ggcagatctg atgctgattt gatgctgtat gatctttttt ttttttttag 660 
ttaaattcat ttagtgaatg ttctattatt ttatacatac acattaagta ctcagctaag 720 
taatggcact atgaggattt tttttttctt tcctgtcagc agcagttctg tgaatgcatc 780 
ttaggtataa aaatgcaata cagattttta tattttggtg tggacatggc tcattttgtt 840 
ttaccagtta tttgcaagca aaatgtaatt taatgtatag atgatttcta atgtctcctg 900 
acaaactgta aatactgcat ttcttttgcg tatataattg cttacagctt ttctcatttg 960 
atatatagca ttgtacatat gacaagtctt ttgcaaaact gtgtgatctt tgtgaaagta 1020 
gtacagtata tgacctttaa tttctttttt attttaaata tactgtcaca ctgaagcact 1080 
ggttgggcat tttaattcat gttaataaat cacaattatg tcagttccca cgcgtccgcg 1140 
gacgcgtggg cggacgcgtg ggcggacgcg tgggcggacg cgtggg 1186 

<210> 26 

<211> 888 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (670) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (675) 

<223> n equals a,t,g, or c 
<400> 26 

gcccccaccc gctgtgactg cattctggga tccccagcct gggaatccaa gagctgtcgg 60 
cccattttat tcctccctcc cagacctgac cccttcatcg gggctcaaga gacctctctc 120 
tccaaatctc catttgcctc ctctggctaa gctggaaaat gcacactctg ccctgggtgt 180 
ttccatatta tccgcctgcc cttcctcctg ggtgcctccc gtagccttag taagggctct 240 
gctttcctgg gcccctagag ctgagccatg ctttgccata aaggtgctcc cggcttgcaa 300 
ccaatgtgtc tgcttgtgca tctgtctgtg ggtgtggtgg ggagggaggg gaccaggtgg 360 
gtactggcac tctggggtcc ggactttatg tccatggagg ccccaattga ctcagttcaa 420 
gggtcactga ggctttgctg atgtagggag agggccagag ggaggctcca ccccagccgg 480 
gctgagccag ggaacctggg acaaaggtca ggtggctgat tccaggtagt gttttggagc 540 
tgggcagtca gtggctgggc ggggacatat gcccaagagc caccatgaac tcccaggggc 600 
ctccaggcag gggccctcca tcccgcacca agtctttcaa catgatgtcc ccgacgggcg 660 
acaactcggn ctacnggctg agattaaggc aggcaagagc ctgaagccga cgccccagag 720 
caaggggctg accacagtgt tttcaggcat cgggcagccg gccttccagg taggcgggcc 780 
cagcaggagc ctgcgacccg gcttccctgg ccctaggcca ccgggcgctc agccccaccg 840 
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cttctccctg cagcccgatt cgccgctgcc ttctgtgtca cctgcact 888 

<210> 27 
<211> 789 
<212> DNA 

<213> Homo sapiens 
<22J)> 

<221> misc feature ~ 

<222> (420) 

<223> n equals a,t,g, or c 
<400> 27 

gggtcgaccc acgcgtccgg ttggtcttgt gtctataaga atgatcaagc tgcaaaggat 60 
aatccaacta aaagtcttca ggaagaagaa ccatgtccaa ggtttgccca tcagcttgta 120 
tacgatgagc tacacaaggt tcattactta tttggtggga atccaggaaa atcttgctct 180 
ccaaagatga gattagatga cttctggtca ctgaagttgt gtagaccttc aaaagattat 240 
ttactgaggc attgcaagta cctcataaga aaacacakgt ttgaagaaaa ggcccaagtg 300 
gatcccctta gtgctctgaa atatttacaa aatgatcttt atataactgt ggatcattca 360 
gacccagaag agacaaaaga gtttcagctc ctggcatcag ctctattcaa atctggttcn 420 
agattttaca gctctgggct tttctgatgt ggatcacacc tatgctcaaa gaactcagct 480 
ctttgacacc ttagtaaatt tctttcctga cagcatgact cctcctaaag gcaacctggt 540 
agacctcatc acactgtaac tgaagagtca ctggacacag aaatggaaaa caggagtcga 600 
ttttccgtcy tttggattgc agctccactg actgacagta aagctgcagt gattgaggac 660 
tgcaccagag ttctgaaggg atcttaacca tcacaagttt ttaccctctt ccttcatgcc 720 
tgacctcaac cccgctctcc tcatcctatt cctaaattag gctaataaag tgaaattggt 780 
atactttcc 789 

<210> 28 
<211> 847 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (799) 

<223> n equals a,t,g, or c 
<400> 28 

ctgtcctgag ctgttcactg cttggtggct accttctaag agtgagcatc tcacaagcag 60 
gtgtcttaag tgaggaaatg gaagctgcag cttcttaaac ctgggaatta gtagagcatt 120 
acccctgctg tattctatta gaggtcaagc catcactgaa gccatattca aggagaggga 180 
tcgtgcacac tcttccggaa atacgaccac atgagggctg ccatcctgga aaaaatgcct 240 
cttgtggagc gagatggccc tcaggctgat gaggaagcaa aggaaagcaa agaagcagcc 300 
cagctttcag aagcagcccc agtgcccaca gagccccagg cctcacagct cctggatctg 360 
ctagatctcc tggatggggc ttctggggat gtccagcatc ctccccatct ggacccctcc 420 
ccaggaggtg ccctggtaca cctgcttgac cttccctgtg twcctccacc cccagctccc 480 
atcccagatc tcaaagtgtt tgagcgtgar ggagtacagc tgaatctgtc tttcattcga 54 0 
ccccctgaaa accctgcttt gctgttaatc accatcactg ccaccaactt ctcagagggt 600 
gatgtcaccc atttcatctg ccaggctgct gtgcccaaga gtctccagct gcagctgcag 660 
gcccccagtg ggaacacagt tccagctcgg ggtggccttc ctatcaccca gctcttcaga 720 




atcctcaatc ctaacaaggc ccccctgcgg ctaaagctgc gctcactacg accactttca 780 
ccagtcggtg caggagatnt ttgaggtgaa caactgcctg tggaatcgtg gcagtaatgt 840 
ctccaat 847 



<210> 29 
<211> 666 
<212> DNA 

< 2 1*3 > Homo sapiens^ _ 
<220> 

<221> misc feature 
<222> (4) 

<223> n equals a,t,g, or c 



<400> 29 

gganccatgg gagtatgcac atgggatcat 
gttaacctct gctttagagg gtagctacta 
cacttttgaa ctctgaaagt ttgccaatct 
tttacgaaca cttaaaaata agtgtttgca 
acatttttat ggccctacag ctacttctta 
cactttagaa cagctttgaa actagagttt 
ctgcgtaaag caagatggct gtgatttgac 
agaaatgaat agtttggagt ctttaaaatg 
atatgacatt attcccaatt agttttatat 
tacacatatg tatatataca tagtctatat 
tatattccat acgggaatat attagtcatt 
ttttaa 



aatccattct gtggtttgga aaaagaaaat 60 
gctttgttgg ggataaaagt gtaatacatg 120 
gaaaaggggt gtttctgaag accactatct 180 
gttgtgtatg ggcacgatac tgtattcttt 240 
tccctgcaag tatataaatt aaaaccaagt 300 
caaaggtaaa aggatctcat gtttctgaat 360 
aggtttaatt gctagktttt ataggtggat 420 
ttttaaaaaa tgtttgctta ctatctatat 4 80 
ctccaagata tatatatgta tataggtata 540 
attctatata agaatatatt ccaataagaa 600 
gatgtatttt gccggtaaaa ttaaaagata 660 

666 



<210> 30 
<211> 517 
<212> DNA 

<213> Homo sapiens 
<400> 30 

cgctcggctt cctgggtctg gctgctgccg cccgccggtg tccgcccgtg tcgcgccggg 60 

gcaccaagga gccgttggag ggtccgggcg gaggcccgct cgtgtggaag tcgtcgacgc 120 

cgccgctcgt ccgtcctccc gtccgttctc gctcccggcc gccatcatgc tggcgctcat 180 

ctcccgcctg ctggactggt tccgttcgct cttctggaag gaagagatgg agctgacgct 240 

cgtggggctg cagtactcgg gcaagaccac cttcgtcaat gtcatcgcgt caggtcaatt 300 

cagtgaagat atgataccca cagtgggctt caacatgagg aaggtaacta aaggtaacgt 360 

cacaataaag atctgggaca taggaggaca accccgattt cgaagcatgt gggagcggta 420 

ttgcagagga gtcaatgcta ttgtttacat gatagatgct gcagatcgtg aaaagataga 480 

agcttcccga aatgagctaa cataatcttc tagataa 517 

<210> 31 
<211> 2675 
<212> DNA 

<213> Homo sapiens 
<400> 31 

gcgaggtcac gtgacggagc gccggagcgg agggagccgg ggctgggagt tctcctgagg 60 
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gaagaggagt ggagtagggg ggacgcggcg gcggcgttga caatgagttt tcttggaggc 120 
ttttttggtc caatttgtga gatcgatatt gttcttaatg atggggaaac caggaaaatg 180 
gcagaaatga aaactgaaga tggcaaagta gaaaaacact atctcttcta tgacggagaa 240 
tccgtttcag gaaaggtaaa cctagccttt aagcaacctg gaaagaggct agaacaccaa 300 
ggaattagaa ttgaatttgt aggtcaaatt gaacttttca atgacaagag taatactcat 360 
gaatttgtaa acctagtgaa agaactagcc ttacctggag aactgactca gagcagaagt 420 
tatgattttg aatttatgca agttgaaaag ccatatgaat cttacatcgg tgccaatgtc 480 
cgcttgaggt~attttcttaa- agtgacaata gtgagaagac tgacagattt ggtaaaagag 540 
tatgatctta ttgttcacca gcttgccacc tatcctgatg ttaa'caactc- tattaagatg. 600 
gaagtgggca ttgaagattg tctacatata gaatttgaat ataataaatc aaagtatcat 660 
ttaaaggatg tgattgttgg aaaaatttac ttcttattag taagaataaa aatacaacat 720 
atggagttac agctgatcaa aaaagagatc acaggaattg gacccagtac cacaacagaa 780 
acagaaacaa tcgccaaata tgaaataatg gatggtgcac cagtaaaagg tgaatcaatt 840 
ccaataaggc tatttttagc aggatatgac ccaactccaa caatgagaga tgtgaacaaa 900 
aaattttcag taaggtactt tttgaattta gtgcttgttg atgaggaaga ccggagtagc 960 
ttcaaacagc aggagataat tttatggaga aaagctcctg aaaaactgag gaaacagaga 1020 
acaaactttc accagcgatt tgaatctcca gaatcacagg catctgccga acagcctgaa 1080 
atgtgaactg aacaggagaa aaaaagaaaa gcmaaaaact cctgtwaccc ttgarattaa 1140 
gttcagcagg ttaaagatgg ttgcagctgg agggggcgga aaaaggccaa aactccatat 1200 
atgttagtct tcctttatct tacagcgcay wtttatttta tgatataatg aaatgttcgt 1260 
tcatgtatat acatttttaa aagtgctttc tttgaaacac tggaactttg ttaagctgcc 1320 
tttttttttt taacttccta ctttgatgat aagcactcag atatatatca gcgtaaacat 1380 
gaaaaatttt catgtgagta ggctggtatt tgtaattttg ctttctttct gcataatgtt 1440 
gattataaat cctctctttt caggctaatg attacctctt attctctaca tgcaaaaaat 1500 
taaatatttt gtgttcaaat aaaattagaa aacytgagtg gcctcttgtg tcctgcagag 1560 
atttaaaaca tggcatctca atatttttga gaactacatt tgtttttaac atatgtgttt 1620 
gagaaaagca tatggagtgt ttcaccgcag gcacttctga gtaccattcc atggcttcca 1680 
gaattttatc ctctttgagg tcttctgtgc tatgaatatt agatttcttt ccccaaggga 1740 
ttatgtggca ggtcattatg gccttctttt ttttggccat attaagtaac agttttgcta 1800 
tattccagta gtaccgttgt gtgttttctg caatgtggag ttgacttagc ttggcatttt 1860 
agatttgtta aaactatttt ttccataaat actttgaaac gtatttatat atttcaattt 1920 
aaggaatctt tttgccatgt gtatgcaaat attattttct tcatacattc attttctttt 1980 
caggggaaaa ttttgggatg ggggactcag gaggacctgt gaagcatgta gttatctaga 2040 
tctgggtaat ttcatgttta ttaaactcga actttggcta gttaaactca tattgaaact 2100 
tcatctagtc tcttaatttt ttaacactaa attcaagtca tttgttttaa gtctctaaaa 2160 
aagaagattg cagtcatcca ttcatatgca tggggtctga tcgcaaatac actaaatgtg 2220 
gagtgtagga accaaaatga aacctgctgt atggaaacta ctttcactta tggttcattg 2280 
gtttttgtac caatattttt tatgcacttc agtgcaagtc ttgtcagtta accttacttt 2340 
atgagtaagc taaataaccc aaattacatt tctttaaacc tgttttacta ctatggcact 2400 
ttgataaaat ggtcaggaac caactttact ggcaaaaggg tccatgtacc accatgtgct 2460 
ggagcatctg ttctacatgt ggatatcwat gaatggtaat gttttccttc atgtaagtgc 2520 
ctattcagag tttcagaatt ttaaaatgcc aaatattttc atggtcattt gcatgtagta 2580 
agccagaaaa tattcaaaga gattttgaaa accaattgta tttaaccagc ctcaaattgt 2640 
gcaaccatga tgtataataa agaatttgaa acaga 2675 

<210> 32 
<211> 277 
<212> DNA 

<213> Homo sapiens 



<220> 



<221> misc feature 
<222> (109) 

<223> n equals a,t,g, or c 
<400> 32 

agccgcaccc ccagcacttc ggacatggcc gaggaaggca gagtggccag cgggggcccc 60 
-cjcagggctgg agacctcgga gtctctcagt gactcactct acgactcgnt gtcctcttgt 120 
gggagtcagg gctTgaggggc -tgcgccacgc cacggccccg ctggagctgg ggaccacaga 180 
ctggaccggc tctcttcatg cccagccccc ggagacgggg laccccttccc -tgaagggacc ^240 
aaggaggcag gtggataaga aggttgaaaa gggggtt 277 

<210> 33 
<211> 921 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (2) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (839) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (846) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (886) 

<223> n equals a,t,g, or c 
<400> 33 

cngtggcttt cctgcaccac tgccccccac caggatgatg gagagtaaga tgattgctgc 60 
catacactcc agcagtgcag atgccaccag cagttcaaat tatcattcct ttgtcactgc 120 
ttcatccacc tctgtggacg atgcattgcc tttaccactt cctgtcccac aacctaagca 180 
tgcttctcag aaaacagttt actcctcctt tgctaggccc gatgtcacca ctgaaccctt 240 
tggtccagat aactgtttgc atttcaatat gactccaaac tgccagtacc gtccccagag 300 
tgtacctccc catcacaata aattggagca gcaccaagtg tatggtgcca ggtcagagcc 360 
accagcctcc atgggtcttc gttataacac atatgtggcc ccaggaagaa acgcatctgg 420 
acaccactcc aagccatgca gccgggtcga gtatgtgtct tctttgagct cctctgtcag 480 
gaatacctgt taccccgaag acattccacc gtaccctacc atccggagag tgcagtctct 540 
ccatgctccg ccgtcttcca tgattcgctc tgttcccatt tcacggacag aagttccccc 600 
agatgatgag ccagcctact gcccaagacc tctgtaccaa tataagccat atcagtcctc 660 
ccaggcccgc tcagattatc atgtcactca gcttcagcct tactttgaga atggccgggt 720 
ccactacagg tatagcccat attccagttc ttctagttcc tattacagtc cagatggggc 780 
cctgtgtgat gtggatgcct atggacartc cagttgagac cctttcaacg gctttccant 840 
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cgagantttg ttttttacaa tcctaggttg caaggaaaga gctttntaca gttatgctgg 900 
gtttgggtcc aggtccccgg g 921 

<210> 34 
<211> 1467 
<212> DNA 
-<213>_Homo sapiens 

<400> 34 • • - - 

aaaaaaaaaa gaaaagttct gtgttgatgt acagtttctc ctaagaagaa gcgaggtggt 60 
tgaattttgg aagcacttct tgaatcggat taacccatgc tcttattgaa ttttttcatc 120 
tgctctgttt agtttgatat taaagcaaaa ttaagaggtc ttagtttttc ctatagaact 180 
tttaatatgt caaaagctat attgtctaaa tttcagtact taagcaaata ctgagtagtg 240 
ttttaaattc agaaatagag cttctattat gaacacatga gaatgatttt tttctcttaa 300 
tcattattaa ggaaatattt taatttcatg gtcatataat ggtgataagt aatacctgat 360 
tgtttccttt tctgttctag taactcagag gagatacgtg ttttatttgt gatagcaaat 420 
tcctaaatga acattaggca agtggtatca ttatcaggcc agctgcagcc tcttgccttg 480 
acctgcattc ctagaatttc tttgttgctg taattcttga ttaagtgacc ttgactttca 540 
ttttgtaatt ttgctaatca tcagcaaatt cacttgcatg acgttactgc caaatatgaa 600 
ggcagttgaa ttattatgag tgattgtggc agaggtttgt gccatggtga aaactttgat 660 
gtttgtctgt gttcattgga tccatctttt taaatgacat taccatgagt ctgttgtcaa 720 
acctaaatat ctttgtttga atttaaaatg ggactctata ttgttgtagt tcaggtcttc 780 
attgactaag agattgagag aaatctgaca taagaaaata ttgttttcac tgcaggaata 840 
aagaggaagt aacagtgaat ccaatatagt tcatattgtt attgtccaat catcaagtta 900 
actaagcatt atcagattac gtttatttct catacatatg gatattaact taaggtaaaa 960 
aagctggatg tgaaggatct gaaaaggcat taatttatgt actaattcta taaacatgta 1020 
ttaataattg cagtattatt aaatacagat ggactcaatg tacctttgaa aagaccacta 1080 
atttagaaaa caaagctaag tgcagtcatt acaagaagca aagaaatact taagttagaa 1140 
aaaaattaaa atgaagggat ggtctaagtt ttcttcatgc tggaacaaat gttaaagaag 1200 
cagtgattgc ttacaatgta tgtgataaaa taataccttt cacaatcaaa attttaatag 1260 
taaatataag ataaaattta tattaaataa tgaaaacgta tttgtactga atttagtcac 1320 
tagagaacat cgtaacaaaa tacatgaaac aaaagtagcc agaaatgtta gaacaggtgg 1380 
aaatgtatac attatttgat ggtttgtttt tttatggaaa taaacaacat acatagaatt 1440 
aaatggtgat caaaaacatg gaaaaaa 1467 



<210> 35 
<211> 2077 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (12) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (15) 

<223> n equals a,t,g, or c 



<220> 



<221> misc feature 
<222> (423) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 

-<222>^(J3JM 
<223> n equals a 7t7g~, ~or -c~ 

<400> 35 ~ ~ - 

cggacggtgg gncgncgaca caatgggcca yggagttccc gttcgatgtg gacgcgctgt 60 
tcccggagcg gatcacggtg ctggaccagc acctggaggc ccccagcccg ccgacccgga 120 
accacaacgc cggcccgtgt tgatctacag cagcaaatta tgaccattat agatgaactg 180 
ggcaaggctt ctgccaaggc ccagaatctt tccgctccta tcactagtgc atcaaggatg 240 
cagagtaacc gccatgttgt ttatattctc aaagacagtt cagcccgacc ggctggaaaa 300 
ggagccatta ttggtttcat caaagttgga tacaagaagc tctttgtact ggatgatcgt 360 
gaggctcata atgaggtaga accactttgc atcctggact tttacatcca tgagtctgtg 420 
cangccatgg ccatgggcga gaactcttcc agtatatgtt gcagaaggag cgagtggaac 480 
cgcaccaact ggcaattgac cgaccctcac agaagctgct gaaattcctg aataagcact 540 
acaatctgga gaccacagtc ccacaggtga acaactttgt gatctttgaa ggcttctttg 600 
cccatcaaca tcctccagca aggaagctgc cacccaagag agcagaggga gacatcaagc 660 
catactcctc tagtgaccga gaatttctga aggtagctgt ggagcctcct tggcccctaa 720 
acagggcccn tcgccgcgcc acacctccag cscacccacc cccccgctcc agcagcctgg 780 
gaaactcacc agaacgaggt cccctccgcc cctttgtgcc agagcaggag ctgctgcgtt 840 
ccttgcgcct ctgcccccca caccctaccg cccgccttct gttggctgct gaccctgggg 900 
gcagcccagc tcaacgtcgt cgcaccagct cccttccccg ctctgaggag agtcgatact 960 
aacagctacc ctctccctgc cctgggagac ctggggtggg cagggaaccc ctccctgaga 1020 
acctcagacc cactcttcca ttgcatcctg taggacccag tggaacctga cagagcccat 1080 
aggattccct cttctacttt cttagacagc agggatgtca gggtctcaaa ctgcctaaca 1140 
ctttgtagct tttcttaaca caaaagcacc ccttctctcc taacttgggc tctgaatact 1200 
ttcccaacag gaagtctgat ctgttgccag acttcttggt tagatggctc atacatttat 1260 
ctagagaagc acactcttgc ttgctgtcaa actttagamc accatggaag gtctaagggc 1320 
atcctgtgcc agggaaactt tttaaggaat tttatctatg ggataaaccc catattccct 1380 
ctagtgtcta ctggtggctc taatactgct ttgtgctgcc tgccacactt gccctttgag 1440 
cctgcgaatg gccgctagtg agcaagctct gcttcagagc agtctagtta ggtagaacag 1500 
ggacttacca gcttcccaaa gggatctact caccattgcc aaactcttca tttccacatt 1560 
ttgtgtaggt gtcagggaac cccaaactgg tgttgctttg gggtctctaa aggagattgg 1620 
ctgacaccac catttccccc agatccagat tctctgaggg aggttgtttc ttgagagtag 1680 
atccagagtg tcaaggatct gttagatcct ggaatccctt cttgcatcca tccctccctg 1740 
gtagctaggt cccgatatac tcctgtcttg tgagattgtc gagatgagat gggggaccac 1800 
tcttcctctg tccttcctct ctcctttcct ccatagcaag gacgaccttc cctgctccat 1860 
gcccagagta tagctagatc ccttcccctc cctaccctct gaatgtgtgc tagatcaggt 1920 
gccccactgt gtttcctgaa atccttggga gccggatctc cccatctccc ctactcactc 1980 
ttcccttttc ttctctcagt gttgtctgaa taaagtgtga aatcttttgt gttttctaaa 2040 
ttgacatttt caatgaaaaa aagaatcaca aaaaaaa 2077 

<210> 36 

<211> 384 

<212> DNA 

<213> Homo sapiens 
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<220> 

<221> misc feature 
<222> (366) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 

- -<-222>- p Z0 )_ 

<223> n equals a,t,g, or c 

<400> 36 

ccagcaggag aatcctcccc tgccccttgg 
gcccggtgtg ggggcgggcc acgggggaga 
ccggtcggag gcaggggcag gtccgggtcc 
cagcagcagc tccagcgatt cggacacgga 
gcacgagagc atcccgggca aggccaagaa 
gaaggagaag ggcaagaaga aggaggctcc 
acttcntctn tgccaaaaaa aaaa 



ctcaaaggcc ctggagccca cctcccagaa 60 

tcccaagctc agtccccaca aagttcaggg 120 

aaagcaagga caccacagct cttccgactc 180 

tgtraagtcc cacgctgctg gctccaagca 240 

gcccaaagtg aagaagaagg agaagggcaa 300 

ccactgaagg gcctggacaa ggctcattaa 360 

384 



<210> 37 

<211> 468 

<212> DNA 

<213> Homo sapiens 



<400> 37 

gcgatgctgg gtgtggcagg cctcctgagc 

ccgaaggagg atgkctgtcg ctgggccttg 

ctgcatacac agcgcctcca gtgggagtga 

cctgccgaac actttccctc ccacctgcct 

tcttctgcct actgaagtgg gtttgctgca 

ctgtcctttg gccacgtgtg gggacttgtc 

cacgtttggg ggtcctgatt ctgggctgga 

tctccaataa atcttaggaa ttttgcagga 

<210> 38 

<211> 1095 

<212> DNA 

<213> Homo sapiens 



cggctggagg aggacaggct gctgctgcta 60 

gctgtaggca gctgggctta ctgccgggcc 120 

cagttggata cagccaggca gggtttctgc 180 

gctcctggcg ccttctccct aggggtagac 240 

cattgactgg tcaggggcag agtctgggtg 300 

tagaccagaa tgaaaggaca gggtcccaga 360 

cacggttgtg gatccagaga agaggcctag 420 

aaaaaaaaaa aaaaaaaa 468 



<400> 38 

ggcacgagga taatgagcat aagcgttcac 
atgtgaccgt gtctgggggc acccaaaaag 
agaccatcac ggggaattct gctgctgtta 
cgcagactcc agtctccaat aagaaaccag 
ccctcaacta tgaaccacac aaaggaaagc 
attatctaaa tcaacatgtc aacagaatta 
atctccagac aaaggaagag caacggaaga 
caaaggtttt gggaatgcga aggggcctca 
tcttgtaaat attcctgtat tctcaacttt 
tcatccccac tttagtcacg agatcttttt 
catgggttct tcatgtgcta tgatctctga 



tgaccaagac tccagccaga aagtctgcac 60 
gcgaggctgt gcttgggaca cacaaattaa 120 
ttaccccatt caagttgaca actgaggcaa 180 
tgtttgatct taaagcaagt ttgtctcgtc 240 
taaaaccatg ggggcaatct aaagaaaata 300 
acttctacaa gaaaacttac aaacaacccc 360 
aacgcgagca agaacgaaag gagaagaaag 420 
ttttggctga agattaataa ttttttaaca 480 
tttccttttg taaatttttt ttttttgctg 54 0 
ctgctaactg ttcatagtct gtgtagtgtc 600 
aaagacgtta tcaccttaaa gctcaaattc 660 
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tttgggatgg tttttactta agtccattaa caattcaggt ttctaacgag acccatccta 720 

aaattctgtt tctagatttt taatgtcaag ttcccaagtt ccccctgctg gttctaatat 780 

taacagaact gcagtcttct gctagccaat agcatttacc tgatggcagc tagttatgca 840 

agcttcagga gaatttgaac aataacaaga atagggtaag ctgggataga aaggccacct 900 

cttcactctc tatagaatat agtaaccttt atgaaacggg gccatatagt ttggttatga 960 

catcaatatt ttacctaggt gaaattgttt aggcttatgt accttcgttc aaatatcctc 1020 

atgtaattgc catctgtcac tcactatatt cacaaaaata aaactctaca actcatctaa 1080 
catgcttact -taaaa 1095 

<210> 39 ~ ~ 

<211> 1757 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (596) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (647) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (648) 

<223> n equals a,t,g, or c 
<400> 39 

gccagccacc attttatctc tctaaagtct ggtcccagta ttaaacctat tctttagtaa 60 
actcatatta ctgttctaaa ttgaagaaat tatttattac tctgtacttc tagactcaaa 120 
attctttatc aaagatagtc tcaaagaggt agtacaagtc ctgtttaact gcactttttc 180 
acattcacag tgcttcctct gatatctttc cttacatcat tatacactgt tgatatcatt 240 
ttactcttct ttctcttcta catttcttaa attttggttc ttttcctgta catgtgtttt 300 
agcggggccc ttttctttga actttgtcta attagcctgt acatttttgt ttcttttaag 360 
gtagaacaga tctttttttg tttctccttt taagtctact ggttttaaaa gaggtaaatg 420 
tatccataga ccacagtgcc ttgctttttc ctctgccagc acatggagca cgggattaga 480 
tgcacaaacc tatttaggga actattttgg tagatgtttg agtttataca gaaattgcag 540 
ctggtatttt attttgctgt acatttactc aacttgtcca ttagtattta actatntcca 600 
gagtttgttt aggagtaaga attgacccat tcgttagttt accatanntt ttcctggtat 660 
aaaaaggagc cagaaataag ccttattgct aaataattaa ttatgtaagc ccacctaggt 720 
cctgcataag atccccctca catacttcac aatatatatg tgtgtgtgtg tgtgtgtgtg 780 
tgtgtgtgtg tgtgtgtgtg tgtgtatktg gctaaaaaat tatactgcca aaattactga 840 
ttataaatac ttgactacac tgattgatgg gacaaaatga ttaaagtatt ttcagggatc 900 
ttattccata tgtcaccacc aaagatttct acagtgttat aaagtatata aatattccaa 960 
atttctgtgg ttaaatattt ttttcttttt tttccttttt tagaataaca cagtctgtgc 1020 
tttccaaaaa tgcttgaact tttatgttgt taagaaatat ataatgatat cttacattaa 1080 
gcatgagtct aatttgtatt aattgggatg gactaaattt tcatttgatt atcaggaaaa 1140 
ttaaggagtt atatatttaa aagcaatttt ctgtgttttc ttctttgtaa gttgactcat 1200 
ttgtgaagca attaggcaaa ttttgagaag atcattgtta ttgtggtttg cagtatatat 1260 



ttcttagtaa atatcactta agattaaatt tttcagaaag aaaattatag cttttttccc 

aaaatatttt taagatttaa tctttttgta gtatgctaca gatttaatta tattaactct 

tttttaagac attgaccatg acttaacatt ttgccttcta acacctttta aatctatgta 

ctttaatagt taagagaaaa taagtttgca gatttttaat aatctgtttg taaaaggcta 

tctctaagcc tagtatgtgg gtaattttac aggtgtgttt tttgataact ttaatataaa 

ataaactcat tttatttgtg gcaattcgcg tttctttttt tatgccagag tacatatgtt 

_ ggattccatg aattggtatt acttattatt atgtgttgat taaatatatg cacacactta 

ggattacaga tcacagagca aattatgaaa atcataaaca ttctggtatg gtcatccata 

ggattatgaa aaagaaa - - - - 

<210> 40 
<211> 1945 
<212> DNA 

<213> Homo sapiens 
. <400> 40 

accgggagct ggtgacggat ggcggggccg ccagcccctg gcgctgcaac tgggaacagt 60 
tgttgaaccc gcgaccaagc gaggcggacc ctgaagcgga ccccgaggaa gccactgctg 120 
ccagggtgat tgacaggttt gatgaagggg aagatgggga aggtgatttc ctagtagtgg 180 
gtagcattag aaaactggca tcagcctccc tcttggacac ggacaaaagg tattgcggca 240 
aaaccacctc tagaaaagca tggaatgaag accattggga gcagactctg ccaggwtcgt 300 
ctgatgagga aatatctgat gaggaagggt ctggagatga agattcagag ggactgggtc 360 
tggaggaata tgatgaggac gacctgggtg ctgctgagga acaggagtgt ggtga£caca 420 
gggagagcaa gaagagcaga agccactctg caaaaacacc gggcttcagt gtccagagta 480 
tcagtgactt tgagaaattt accaagggaa tggatgacct tgggagcagt gaggaggagg 540 
aagacgaaga gagtggcatg gaagaagggg atgacgcgga agactcccaa ggcgagagtg 600 
aggaagacag ggctggagat agaaacagtg aggatgatgg tgtggtgatg accttctcta 660 
gtgtcaaagt ttctgaggaa gtggagaaag gaagagccgt gaagaaccag atagcactgt 720 
gggaccagct cttggaagga aggatcaaac tacaaaaagc tctgttgacc accaaccagc 780 
ttcctcaacc agatgttttc ccattgttca aggacaaagg tggcccagaa ttttccagtg 840 
ccctgaaaaa tagtcacaag gcacttaaag cattgttgag gtcattggta ggtcttcagg 900 
aagagttgct tttccagtac ccagacacta gatatctagt agatgggaca aagcccaatg 960 
cgggaagtga ggagatttct agtgaagatg atgagctggt agaagagaag aagcagcaac 1020 
gargaagggt ccctgcaaag aggaagctgg agatggagga ctatcccagc ttcatggcaa 1080 
agcgctttgc cgactttaca gtctacagga accgcacact tcagaaatgg cacgataaga 1140 
ccaaactggc ttctggaaaa ctggggaagg gttttggtgc ctttgaacgc tcaatcttga 1200 
ctcagatcga ccatattctg atggacaaag agagattact tcgaaggaca cagaccaagc 1260 
gctcygtcta tcgagttctt ggcaaacctg agccagcagc tcagcctgtc ccagagagtt 1320 
tgccagggga accggagatc cttcctcaag cccctgctaa tgctcatctg aaggacttgg 1380 
atgaagaaat ctttgatgat gatgactttt accaccagct ccttcgagaa ctcatagaac 1440 
ggaagaccag ctccttggat cccaacgatc aggtggccat gggaaggcag tggcttgcaa 1500 
tccagaagtt acgaagcaaa atccacaaaa aagtagatag gaaagccagc aaaggcagga 1560 
aacttcggtt tcatgtcctt agcaagctac tgagtttcat ggcacctatt gaccatacta 1620 
caatgaatga tgatgccagg acagaactgt accgctctct ttttggccag ctccaccctc 1680 
ccgacgaagg ccacggggat tgacatcgcc cacctccgac acccagtggg cgccttggct 1740 
ggtgcggctg ctggtccaga tggaggaaac cagtgacttt atggggctga gctagtaggg 1800 
aagcccctgg aaaqatgctg cgttccgaac ctgtgcctaa tacacgcaag ggcgctgtcc 1860 
cgcccaaccc cgcctttaaa cgccacaaat aaagagcatt gttaccgcca agtacgacgc 1920 
ggccgcgaat taccggaccg gtaac 1945 



<210> 41 
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<211> 588 
<212> DNA 
<213> Homo sapiens 

<400> 41 

aggcgtatac caccatgact gaaaacaaaa gacttttttt tgagactccc tctcaaaaac 60 
aaaacaaaac aaaaaaatta gacaaatgct acattaatgt ttgggtggtc agattctact 120 
ttgaatctga agtttgcaga tatgcctata gatttttgga gtttaccact ttcttattct 180 
gtatcattaa" tfgtaatattt" taaattacta-tafeatgttac-ca.ttt.ttctg. gatttagtaa_ 240 
gaaatttgca gttttggttt gatgtaacaa gggttttaat gtaatttatg ttagattttg 300 
catttttttc attactgtta tattttaacc tgactgactg atctaattgt attagtattg 360 
tgaataatca tgtgaaatgt tttgagacag agtactatat ttgtgaatat aattttatgg 420 
tttttttcac ttagaacctt tctgtgtgga aaactaagaa aattgctttc tgctgtataa 480 
tctggcattc attgtagatt aaagcttatt tttctgtgaa taaaacgtat tcaataaaat 540 
actattcttt aaaattawaw mawaaaaaaa aaaaaaaaaa aaaaaaaa 588 

<210> 42 
<211> 1568 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (104) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (112) 

<223> n equals a,t,g, or c 
<400> 42 • 

cattagattt cactttttta aaaaacccag tggacattgc tataaataag atttatttgg 60 
ctacaaataa cctgggatgt tgcttattat gattgatgcc tgcnggtttg tncccaagct 120 
gagtgaaatt gaacctcgtc ctccctactc attttgatga ctgaggctgg tttataagaa 180 
aaggaagttt ggagaagaaa accgagatta gaaaatatca tgttttggtt ggagataaga 240 
accagggatg gcaagtacca gtgtgtacaa atgtatttca cggagtttga aggaacgcat 300 
aatcaagagg gaaaacaatt tgtccttcat tggacgtatt atttggattt gggtgagcaa 360 
caaaatggaa tgtggtctgt taggagcatt ctgtttgttc ttttgtccct gatgtgatga 420 
atcattgcca catgctagat ggactcttca tatccaggtt ttgtccctca gggctgagca 480 
ctgtattaaa gagtttttgt tgagtcattt aaccttagtg tccacatcca gatcagctgt 540 
aaaatgggga agacgtgtgc tgatttggaa tgaatgcaaa atatcactat cattttccta 600 
attacagagg agcaaaggtt atcttcagcc ctttcagttc tatgctcaca tattcaaata 660 
tcaaatgtaa tttagctgaa gttatttaat aatcaagtct ttcaatatct gttcaaagaa 720 
aaagaacaca ctttgaaaat tctgcaaagc tgtctcccag tctttaaaat gtctggaagc 780 
actctccttc tttacaatac caacatcact ggcccagaat cttccctgtg ctaggttgta 84 0 
aatataaata aattacttgt tttgtaaact tttgtaaaga atattttggt agaaatactt 900 
caaacatatt ctttgggtta tatttataca tatgtgaaat aaatatacta tcaaaaggtt 960 
atattttata caaaaagtaa attgctacct tttgtatgct aatatgcaaa gttttgtata 1020 
atatgatggt ttatttttag ctctacactt aaaccatagg tggttgagtg ggaacttttg 1080 
aaaactatca agaggcttgt tagacaaatt tatattctga aacctcaata agaaagcatt 1140 




ccaggtttca atccttgttt tttgtcctgc tcccaaattc ttttttaaac ccatagttct 1200 

tgtgtcttat ttgattcttc tgctgtgcac attgtattgg tccttgttgc atgtagtcta 1260 

ctgtgtgttt tccgatttta taaggcagca tttctccata caaaaaraaa aaaaatgatg 1320 

tacatataaa cgcttttrtt gtatggctcc tccatgttac tgtatatatc tgccagcact 1380 

tcccagttac actcctgtga gtcagcttat ttttacccta acataaatag tatgttttgt 1440 

agtagttatc aaatttaaga gataaagcaa tcagaatgtt tggattttct tctatcttaa 1500 

tgtgaatttc ataattaatg tctatttatt cagctattca ttaaaataca ggattctttg 1560 

- _g.g.gaaa_aa 1568 



<210> 43 

<211> 1060 

<212> DNA 

<213> Homo sapiens 

<400> 43 

gcttgtcatg agaaggtggt aaatatccaa aaagaccccg gtgaatctct cggcatgacc 60 
gtcgcagggg gagcatcaca tagaraatgg gatttgccta tctatgtcat cagtgttgag 120 
cccggaggag tcataagcag agatggaaga ataaaaacag gtgacatttt gttgaatgtg 180 
gatggggtcg aactgacaga ggtcagccgg agtgaggcag tggcattatt gaaaagaaca 240 
tcatcctcga tagtactcaa agctttggaa gtcaaagagt atgagcccca ggaagmctgc 300 
agcagcccag cagccctgga ctccaaccac aacatggccc cacccagtga ctggtcccca 360 
tcctgggtca tgtggctgga attaccacgg tgcttgtata actgtaaaga tattgtatta 420 
cgaagaaaca cagctggaag tctgggcttc tgcattgtag gaggttatga agaatacaat 480 
ggaaacaaac cttttttcat caaatccatt gttgaaggaa caccagcata caatgatgga 540 
agaattagat gtggtgatat tcttcttgct gtcaatggta gaagtacatc aggaatgata 600 
catgcttgct tggcaagact gctgaaagaa cttaaaggaa gaattactct aactattgtt 660 
tcttggcctg gcactttttt atagaatcaa tgatgggtca gaggaaaaca gaaaaatcac 720 
aaataggcta agaagttgaa acactatatt tatcttgtca gtttttatat ttaaagaaag 780 
aatacattgt aaaaatgtca ggaaaagtat gatcatctaa tgaaagccag ttacacctca 840 
gaaaatatga ttccaaaaaa attaaaacta ctagtttttt ttcagtgtgg aggatttctc 900 
attactctac aacattgttt atattttttc tattcaataa aaagccctaa aacaacaaaa 960 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa gggcggccgc tctagaggat 1020 
ccaagcttac gtacgcgtgc atgcgacgtc atagctcttc 1060 

<210> 44 

<211> 1344 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (144) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (163) 

<223> n equals a,t,g, or c 
<400> 44 

cccacgcgtc cggggccacc agggcctcct ggcccccctg ggcccccagc ccctgttggg 60 



ccaccccatg cccggatctc ccagcatgga gacccattgc tgtccaacac cttcactgag 120 
accaacaacc actggcccca gggnacccac tgggcctcca ggncytccag ggcccatggg 180 
tccccctggg cctcctggcc ccacaggtgt ccctgggagt cctggtcaca taggaccccc 240 
aggccccact ggacccaaag gaatctctgg ccacccagga gagaagggcg agagaggact 300 
gcgtggggag cctggccccc aaggctctgc tggggcagcg gggggaactg gccctaaggg 360 
agaccctggt gagaagagcc actgggctcc tagcttacag agcttcctgc agcagcaggc 420 
tcagctggag ctcctggcca gamgggtcam cctcctggaa gccatcatct ggccagaacc 480 
agagctgggg tctggggcgg gccctgccgg cacaggcacc cccagcctcc ttcggggcaa 540 
gaggggcgga catgcaacca actaccggat~cgt~ggccccc-aggagccgg_g acgagagagg 600 
ctgagggtgg tggcggcccc tgaggcagac caggccaggc ttcccctcct acctgg~actc~660 - 
ggccagctgc ctccagggac cgcccgtcca tatttattaa tgtcctcagg gtcccttctg 720 
ccatctaggc cttaggggta agcaggtctc agtcctggca ccatgcacat gtctgaggct 780 
gagcaagggc tgagaggaga ggcttgggcc tcagtttccc tctgtgaagt ggggggaggc 840 
aggccttcaa ggagggatag aggtacaagg cttcgtctca tctgctgtct gagcatccag 900 
gcccaaaggc actgagggag tcaggagctg gggctcggca catgcagaga tgacagggca 960 
gggggcagtc ttcctccccc tccccgacca aacctcgggg agccctcctg tgcccctccc 1020 
tccttgttgt ccagtgctgg gytccccacc ccgaggtcag gctgcccaat cctctgactg 1080 
gatcaccggg ggcttcttgc ctcagttctt ccctctgagc ccccaggccc tcccgcatct 1140 
caggttgggg atggggacat ggagaggaag gggccgccta ctcctgcaaa tgcttgtgac 1200 
agatgccagg aggtagatgt gtgctggcca ataaaggccc ctacctgatt ccccgcaaaa 1260 
aaaaaaaaaa aaaaaaaaaa aaaaaaaagg gcggccgctc tagaggatcc aagcttacgt 1320 
acgcgtgcaa cgcgggtcat agct 1344 

<210> 45 
<211> 892 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (890) 

<223> n equals a,t,g, or c 



<400> 45 

ttgagaagtt ggatgaatat atatatagac 
atggacccag tcgacctgat aaaaagcaac 
gaaaacaaga gcagaagcac cttcagccac 
aatatggtcg cactaatgga agacaaatgg 
cttttgatcc tcaatactga ttcacaattg 
ttatgctttg tataatgttt ggtattgaaa 
ttcttttgtt tctaagtatc agtttgataa 
aaagtctact aacctgcatt ttcctgtagt 
aaatgttcaa ctgtagtttt attaaggaag 
tgagacttcc tttcagtgta agagcttaaa 
ttaacactga tgtttgtgtt aaatttgcag 
atttcatcat taacatttta taatcttaca 
gccctctgac ttgtgaagaa tttgctgccc 
gaaatttttt gcacatctga atatcgtgga 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 



acttctttgg tcacactttt tcccctccat 60 
gtatggtaaa tattgaaaac tccaggcatc 120 
agccttataa aagggaaggt aaatggcata 180 
caaatcttga aatagaattg gggcaattac 240 
agttaaatta gacaactgta agagaaaaat 300 
ctaatgaaat taccaagatg acaatgtctt 360 
ctttatatta ttcctcagaa gcattagtta 420 
ttagcttcgt tgaatttttt ttgacactgg 480 
ccaggcatgc aacagatttt gtgcatgaaa 540 
gcaagctcag tcatacatga caaagtgtaa 600 
cagagcttga gaaaagtaca ttgttctgga 660 
ctcacttctt gtctttttgt gggttcaaga 720 
tcttaagagc ttgctgactt gttttcttgt 780 
agaaacaata aaactacacc atgaggaaaa 84 0 
aaaaccccgg ggggggcccn ga 892 



<210> 46 
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<211> 496 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (496) 

<223>n- equals a. r .t , g,_ or c 
<400> 46 

aattcggcag agtcggagtg tggtacttct cctagttgca gtcaggcttc atacgctatt 60 
gtcctgcccg taagttcccg ttttgtgtgt ggttagagca gccagcgggt acagaatgga 120 
ttttggaaga gggagtcacc actggacctc caaggaagcc acgtgcagac atctacaacc 180 
ttcgatctcc tgacgagttt attgttggcc aaaaccaggc tttgattgaa ccaggatgaa 240 
tgcgggtgtt ggaagtagaa tatatatata catataaaat tgaaactggc gatggaatat 300 
gagaggagcc ctctggaaag aaaaggacag accctgtgct ttcatgaaag tgaagatctg 360 
gctgaaccag ttccacaagg ttactgtata catagcctga gtttaaaagg ctgtgcccac 420 
ttcaagaatg tcattgktag actttgaaat ttctaactgc ctacctgcat aaagaaaata 480 
aaatctttta aatcan 496 

<210> 47 
<211> 1229 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (764) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1165) 

<223> n equals a,t,g, or c 
<400> 47 

attcggaacg agagctgata tggaagggtt atttctttct ggccaatact ttttggtatt 60 
tctaaatatt gcaatcttga tttttactat taaatttgtt aattgtcagt tctggctttt 120 
ttgcataaag agttggtcca ttaacttgcc aatttgaagc ttctaactag atattcccta 180 
ctgaaagttt tggatttgtt tttagtttgt ggagcagtct tagctgggga caggtaattg 240 
acaacggcag agatactttc ttttcctagg attctaagtc tgtaatccac atcctcaatg 300 
tattcacagg actttaaaat tctctccaaa tgaggraggg aaatatcctg gtgctttcta 360 
atgggttact aaaagttgtg tttagaacaa cagattttaa taggcatctt cctttgttat 420 
gtgtcattag ccctttgccc gtttacctta gggctctttg aaggagaaat ggatgggaga 480 
■aaacctgtca cttggcgaaa gtaaaaggga taattaactg gctcagagct tatgtgcaga 540 
gttccaagcc ccaaagttaa tctagaacca ctcgataaca ccaataaaaa tatttatttc 600 
acatctgtta tatatctgga aaatgktcta agcatcttac acatatttct cattaaatcc 660 
acaggtgacc attgtgaggt agawattttg ktctaawttt ccagatgagg aagctgagac 720 
cctaaaaggt taggtgacag gttatacaac ttggagtgtg ggangaggag agaggaacct 780 
gaacagggca agttggggat ctgacttttg tttgggtaga tgtaagcaca ttgtattttt 840 
ggcttagatg ctttattcat catggctgaa ggtaatacca tttactcact caccgaaaat 900 
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4- M-atcttttg actggacccc 960 
tgtttacaat aatctagatg aatttgctgt cttt^t e g 

agtatatagt ctgtggaagc tcacttaagg gat ggagcat ttgatcatac 1080 

ttttctgtcc taaaagtaga aatagcccct «^ ttgttt caaa 1140 

tggtttcatt atattcctct aacaggttgg «cc£t£ ^ tgaacttaaa l2;0 

cttctgagta ttttccttct ggaanatagc tcagtgtttt 12 „ 
aggttaattt ttttttaaaa gaatggtta 



-<21-0> -48 . 

<211> 1411 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1410) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1411) 

<223> n equals a,t,g, or c 



<400> 48 ^rtatee taactgtcct tgtccctcct 60 

catoctggct ccttgagtgg gagtratatc «ctct.*c aaactaagac ;20 

ctccccacag ctggattatc accgaggcct cttggtgg 

agaggagcag ggaataccac ggcccctgca cccccca agtgggcaga 240 

acagcacccc egggcagage agegggagea gagcg tgaat gggatcggga 300 

aegggaaogg gaaatggagc ggcgggagcg gact^atca g g^g 
caaagttcga gaagggcccc gttcccgatc "ggtcccg J aaccacctgc 420 

tgegaagtet aaagaaaaga agagtgagaa Lctgcatct attggctccc 480 

da ctgctg gatgaccttt tccgaaagac g aacggg ccaagga g C g 540 

actgactgao agecagateg "cagaaaga gagc gggaga aggaagcega 600 

ggagaagegg cgaaaggagc aagaagaaga agagcaaa g J J gggagaggga 660 

gegggaaegg aaccgacagc tggagegaga fU"9"» fgagatcggg atagggaaag 720 
Igfgagaga gagagagaaa n~*£ fc C aagcgccaca geagaagecg 780 

ggaccgagaa cgaggcaggg aaagggatcg ""9 aacactagag 840 

gagteggage acacctgtgc gggaccgggg W*"* * ggca cagtct 900 

ctgoaggtac cagccactcg gccccagggg ctacatacat accaaatgga 960 

ccaccaccct ggagecaagg gtctttcaca « ggacttagc c 1020 

aaagtggcca tccttttccc cccaaacaca cccccttaac ggC aaggagg 1080 

ga cctccc tctcatttcc cattaagtct gagaggca jgctW^ u40 
■ t gttggcca gagatgggga acagecagg gcccc-jtcc g 

s= ss s r : = = : s 
™:: sss s= = — tatggaaaaa ss 

aaaataaaaa tctgacttag ttttaaaaan n 



<210> 49 
<211> 1685 
<212> DNA 
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<213> Homo sapiens 

<220> 
. <221> misc feature 
<222> (5) 

<223> n equals a,t,g, or c 
<220> 

<221> mi~sc feature - - _ 

<222> (344) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1606) 

<223> n equals a,t,g, or c 
<400> 49 

cgctnttccc ccccacaccc gtgtggccag ggatccccgc atggcccatc ttagaaactc 60 
aactatttgg tggatgctaa acacttcact tcaggcaatc ccaaggcatt tgctccaggg 120 
tatccgatga gattacagct gttaagcttg ctttccattt cataacttgc tgtgcagcta 180 
gttaccaccc ccatgctgaa gagtaaagca aagtgccgtg gttcggcagt ggaatccacc 240 
cccagcactc tgctcgcact ggagcgttca agtccggtta tgtgagaaca gactaggact 300 
ctcttgctgc ctctaattgc atttcactgt caccctcccc agtnttctga tggtgtgcat 360 
gtgaggagaa gatgaggtta ggactgagaa gtgcagaagt tggaacagtg gtaaggctgt 420 
tttaaaataa gatgttttgt tttaataata tgctcctggc acaaagctag gagtaaatgt 480 
gactccaaag ggagttcagt taatctctga aatgcacaaa acctagctat tttctccctc 540 
tcatcacagt ctgagtctgg tccattgcta ccccaattct ctggggacat aaaaccaggc 600 
tggaaaggga ccaggaagtt tgaaatagtg acatatcatc cactagtccc aagggctaag 660 
gaatagtgag tttattctgg aaggaactgg gaagcttagt ctaattagtg cctggggatg 720 
acctatgcaa tcacaccgct tatgaccatc ctagagaggg ccctgagcac cagcttgatc 780 
ttagggattt ccaaagtaac ctgctttttg cctggatagg gttaaaatag acctttcttg 840 
cctatccttg ccttaaccta tctgcctgag gttggcctga gattgtgagt caacgacttt 900 
gctatctttt cctcagtgtt gaactttcat taagaaataa agtcctagct tcttacagag 960 
aggggtccaa atggtgaatg ctcatcctgc ctgggattca aggaattagc tcagagrttg 1020 
gcccctagct tttctgcctt tgtaggggac agcaaaaggg gaaaatttgc tgcagaaaat 1080 
tccaaaagat tgctgtagct ctcacaggga agtggtaaag atcagctaaa cctgggttgg 1140 
ggtgctttct gcccagtggg tcttggcata agtagattaa tcctgctctt ttaagaaaag 1200 
gcaacttatt caggcagtct ggaaaggggg ttctcagaaa actcagtttc tttattcctt 1260 
cttttctccc aactactgtt actggttata gaggtctttg gactctaaag accaatgttt 1320 
ggccactaac tggactaata tgtatctttc tgtgatttca tcatagaggt ctgttttgtg 1380 
agggtttggg gtgcagaaaa ctttgattaa atcttaatgg gaggctgggt gacctggatt 1440 
atctacagtg agcagactta aatggaacag aagtttatgt gtccaaatga tggaatcatt 1500 
aaacctgagt gacttgacct gtgtggttcc ttaatagtat ctatatatct agacaaaaat 1560 
agattgtgaa tgtaaatggt 'gaatgaaaag gatggaaata atgttntcat atgttaatcc 1620 
atgagcttga atccagggag gaatacctcg gtgctttaac caccttagtt ataacacatt 1680 
tctta 1685 

<210> 50 
<211> 660 
<212> DNA 
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<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (515) 

<223> n equals a,t,g, or c 

- - <4.00>.5.0_ 

cggcacgcgt gggcctactt tcacgcttcc* tcccctcccc~ ctcctccctt- atcccttcgc 60 
tttcgctctt ttccgtcgag gccgacccct gagttgtgag tctggggtct ggttggtgaa 120 
aaagagccct tgaagctgga agacgggaga ggacaaaagc atgtcttccc ttcctgggtg 180 
cattggtttg gatgcagcaa cagctacagt ggagtctgaa gagattgcag agctgcaaca 240 
ggcagtggtt gaggaactgg gtatctctat ggaggaactt cggcatttca tcgatgagga 300 
actggagaag atggattgtg tacagcaacg caagaagcag ctagcagagt tagagacatg 360 
ggtaatacag aaagaatctg aggtggctca cgttgaccaa ctctttgatg atgcatccag 420 
ggcagtgact aattgtgagt ctttggtgaa ggacttctac tccaagctgg gactacaata 480 
ccgggacagt agctctgagg acgaatcttc ccggnctaca gaaataattg rgattcctga 540 
tgaagatgat gatgtcctca gtattgattc aggtgatgct gggagcagaa ctccaaaaga 600 
ccagaagctc cgtgaagcta tggctgcctt aagaaagtca gctcaagatg ttcagaagtt 660 

<210> 51 
<211> 1572 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (2) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1555) 

<223> n equals a f t,g, or c 
<400> 51 

tnagtgaaag aatgtgccat attacatatt gcaacctaat ttgttaaaac taactccagc 60 
actaaagctg aaatgccaca aacactaaaa gtataaatat gtctgatttt tgaaacacat 120 
aagctttgct ctttaggcag gaatgatctt ttcaaatcat tagcacaata tttaaatatc 180 
taaaaattta agagatccat actttctgta gctttacaat taatttaagt actaaaaaga 240 
caaggatttc ttttaagaaa tttatagcat ttactgtgtt atttaaatgc taagccaaag 300 
tatctgcact taggtatacc tctttatgcc aataatgatt ttaatgaagg ctcttttcag 360 
atgtaacctt atgaaggaaa tatctgcttt gtgtatatgc cagttagaat actggtttct 420 
aaagtctgtc aaattgtatt tcagtggcac aaaaaccagt tttgaggtct tagacttata 480 
attctttgaa taaaactgat aacttatttg tataattgga gtggagacct acctccataa 540 
ttagataaac tctttttgga ttataatcag aattttgcct tttttcttct caaattatta 600 
catatgtatg tattatatat ccacatatat agttttccct gattaaatgg atattaaaat 660 
aattgcgggt gcttcaggac tttttgcttc tatatttaag tatattgttt ttatagcaag 720 
aacatattct gaatgtttta taaatcttta ataatttata tgtaggtaat atttttgtat 780 
cacaatgcat tatttttttc ctcctttcct tccaaactat accactgtat ttaccacttc 840 
taagagtgac tgacgacggg ccagatgacc cttgaagtag tcattatgta gcaataaatg 900 
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aagcctgaaa caggtttttt tacttccact ttaatcctta gaaatttctt ggcaacttcg 960 
catattttca ttgacaccgg tgtataagta taaatttaaa tgaactaatt acttttgcat 1020 
attttaaatt ctttatatgg tagttatttt ttataacagg atattaacat aagttaaatc 1080 
ctatgtattt gaaattgtta cagagctttc ctctttactt caaacagcaa aaaagtgggg 1140 
ggcatattgt agtcctgtca tttaagttat gtwaaaaatt taatcattat tttgatgctt 1200 
taaacattct catgtgtaat atatgttttt gtatcaaaaa cactcatata tttcaagaaa 1260 
aagaaattat gttaaatagc cctgttttaa gaaaaatatt tatgaagcat ctcaacttga 1320 
agatcaagtc aaagttataa ctcaggatct gargtctcaa gctaggagag actgagaatt 1380 
ttaatcagtt tgggcatata rtttggactg aatcacatct gtagtactta gccaaagaca 1440 
atttggarga ^r.aatatcagc -cttctggaar tagctacttc ctgaacaatg-taaagtgtcg 1500 
caratattca ataaaatggc aacctgttaa aaaaaaaaaa aaaaaaaaaa acccnaaggg 1560 
gggggggccc eg 1572 

<210> 52 

<211> 635 

<212> DMA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (632) 

<223> n equals a,t,g, or c 
<400> 52 

gctgctccag ctgttcgaag gtgatccaga cgcaagatgg ctgtcctctc taaggaatat 60 

ggttttgtgc ttctaactgg tgctgccagc tttataatgg tggcccacct agecatcaat 120 

gtttccaagg cccgcaagaa gtacaaagtg gagtatccta tcatgtacag cacggaccct 180 

gaaaatgggc acatcttcaa ctgcattcag cgagcccacc agaacaegtt ggaagtgtat 24 0 

cctcccttct tattttttct agctgttgga ggtgtttacc acccgcgtat agcttctggc 300 

ctgggcttgg cctggattgt tggacgagtt etttatgett atggctatta caegggagaa 360 

cccagcaagc gtagtcgagg agccctgggg tccatcgccc tcctgggctt ggtgggcaca 420 

actgtgtgct ctgctttcca gcatcttggt tgggttaaaa gtggcttggg cagtggaccc 480 

aaatgetgee attaaagaat tataggggtt taaaaactct cattcatttt aaatgactta 540 

cctttatttc cakttacatt ttttttctaa atataataaa aacttacctg gcatcagcct 600 

catacctaaa aaaaaaaaaa aaaaaaaaac tnggg 635 

<210> 53 

<211> 1367 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (106) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (958) 

<223> n equals a,t,g, or c 
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<400> 53 

ggccacgttg ttatctcttt gatcaagttg ttttacgtgt cacagtagag tctgaccagt 60 
taccataacc aaacattttg tgcgtgtgct attgttgctg cgatantctc ctttgggtgg 120 
aacacagtga agatcgacat gagtgcagcc cggagagatc ctcttccaat tgttccattt 180 
ggattagctg catttgctac cactttgttt gccttgggat tagctttagg aacaaccata 240 
gctgttggga tgttgttttt tatccagatg aaaataattc tcagaaacaa aacttctatt 300 
gagtcatgga ttgaagagaa ggctaaagat cgaattcagt attatcaact agatgaagtc 360 
tttgtttttc catatgatat gggaagtaga tggaggaact ttaaacaggt atttacgtgg 420 
tcaggggtcc ctgaaggaga tggacttgag tggccagtaa gagaaggctg tcaccaatac 480 
~a^fCtTaacaaT ftg^caljtt~g^aa^^aa^~^^^ 

aaagtaatag aagattatag tggtgcctgc tgccctctga ataaaggaat caaaaccttc 600 
ttcacaagtc cctgcaccga agagcctcga atacagctgc aaaaagggga attcatttta 660 
gccacaagag gtttacgata ctggttatat ggagacaaaa ttcttgatga ttcctttata 720 
gaaggtgttt caagaataag gggttggttc cctagaaaat gtgtggaaaa gtgtccctgt 780 
gatgctgaaa cagatcaagc cccagagggg gagaagaaaa atagatagct gctgttaaaa 840 
caaaattatc ctttaagtct gcttaattac ttgaaaattg tacatattac taaagaatta 900 
tgcaatgagc ctactctggt taagatgttc ttttcctcaa aggtgcccta gtgccatnga 960 
tttaaatatt tttattacca ttttgaaatg gagaagccat tctgcatatg cctttgaatt 1020 
cctgcccctc tttaccacct cttcctcccc ctcaaaggaa aaacatttca tccaagtaag 1080 
ttaacggcat tttctgtagg attttcctta tgcactgcac actctggacc tcacctgcag .1140 
atacagttcc ccccttgcca ggagcatctg catgtggtac ttctcttttc cctcagttga 1200 
tatttcttat atgatattct agatactata gaactcaatt tgtcagattc agtataacct 1260 
cagattttgt tacctgtctt ttaaaaatgc agattttgtc aaatcaaata aagatcaatg 1320 
gatgttgggt ataawmaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 1367 

<210> 54 

<211> 378 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (14) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (29) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (363) 

<223> n equals a f t,g, or c 
<400> 54 

ggcagtggta gggngtgaga accctgggnc ctgctgaaaa gcctcctctg taggaggtca 60 
cccagcagga caragaagca ggaggaggac agggccacar aggaagccaa gaacggtgaa 120 
aaggccaggc ggwgttcara ggaggtggac ggccagcacc cggcccaaga ggaggtcccg 180 
gaatcgcccc agacctctgg cccagagcag aaaataggtg tgggagcccc agggaggaaa 240 
agccarytgg agaggaagca gagwtggaaa aggctacaga ggtgaagggg gagagggtgc 300 
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aaaatgaaga ggtgggacct gaacatgaca gccaagaaac aaagaagctt gaggagggag 360 
ctncagtgaa ggcgaccc 378 

<210> 55 
<211> 1058 
<212> DNA 

<213> Homo sapiens 
<400> 55 

tcgggtatga~ggctgggact~ aagccaaggg a"tt^ggtgt gYtgccggtg~^gaacfgagg _ 60" 

aagcgcccaa gcttttttgt tctgaactcc cactgcgttg tggattcctg aggatgggat 120 
gactgtatct tgattacccg gagttttcaa gatggcagca tctatgcatg gtcmgcccag 180 
tccttctcta gaagatgcaa aactcagaag accaatggtc atagaaatca tagaaaaaaa 240 
ttttgactat cttagaaaag aaatgacaca aaatatatat caaatggcga catttggaac 300 
aacagctggt ttctctggaa tattctcaaa cttcctgttc agacgctgct tcaaggttaa 360 
acatgatgct ttgaagacat atgcatcatt ggctacactt ccatttttgt ctactgttgt 420 
tactgacaag ctttttgtaa ttgatgcttt gtattcagat aatataagca aggaaaactg 480 
tgttttcaga agctcactga ttggcatagt ttgtggtgtt ttctatccca gttctttggc 540 
ttttactaaa aatggacgcc tggcaaccaa gtatcatacc gttccactgc caccaaaagg 600 
aagggtttta atccattgga tgacgctttg tcaaacacaa atgaaattaa tggcgattcc 660 
tctagtcttt cagattatgt ttggaatatt aaatggtcta taccattatg cagtatttga 720 
agagacactt gagaaaacta tacatgaaga gtaaccaaaa aaatgaatgg ttgctaactt 780 
agcaaaatga agtttctata aagaggactc aggcattgct gaaagagtta aaagtaactg 840 
tgaacaaata atttgttctg tgccttttgc ctggtatata gcaaatactc aaaaagtatt 900 
caataattca atcaataaat ataagtttca tcttacacgt aagatacagg tcttatctcc 960 
tgatggtgtg tccattttgc ctggtatata acagataata aatatccagt gtcaataaat 1020 
gtaacaataa aagtttcatc tttcctcttt gtatgtgg 1058 

<210> 56 
<211> 682 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (4) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (667) 

<223> n equals a,t,g, or c 
<400> 56 

gggnccggaa catattccct tactcaaaag attgcatgac tgaatttgct taaggaaaaa 60 
aaaaattgta tcaagtccat taatacaatt atacattaat tatattacat taatacaata 120 
tatggtttgt gaattcagag acattaccag tttgcctcct tctctcaata gaacttgtat 180 
tttcattttc ttggttaagc agttgtctcc taatattatc ccatatgcta cctagtttgc 24 0 
tggtcccaag cagtttactg tacttcacta gatttggtac ctgctctccc ctggacttct 300 
ttttcaatat tctagccttt cctagatgta aatctttacc tccttgttag tgaaattaga 360 
tataagccat gatttggaga gggaagaaat ctggaatact taatttcatt taattatcta 4 20 
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tgctgatgaa tgcctgtatc attgttaata aaggagaatt gaaaatactc atttctactt 480 

tctgccctca aatttctgtt tctatctcaa ctaggcaaga atcagcaggg tgcatgaygc 540 

cattttaagc tgcttcacat cagactgaaa tcctaattac agttcataag tgaaacagac 600 

taattcmatg ggcaatacct ttkgtawagg tccygtgctt aaaggaggca agtataaatt 660 

ttcccantaa ggaatccccg gt 682 

<210> 57 
<211> 644 
<212> DNA 

<21~3> Homo sapiens" 
<220> 

<221> misc feature 
<222> (5) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (27) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (458) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (619) 

<223> n equals a,t,g, or c 
<400> 57 

ggagnctggg cctgtgcggc ggccgcngta gcgctttgga aggcgcacgg ggcgaagatg 60 
gcggcggacg acaggaggcg ctgagggagt tcgtggcggt gacgggcgcc gaggaggacc 120 
gggcccgctt ctttctcgag tcggccggct gggacttgca gatcgcgcta gagcttttta 180 
tgaggacgga ggggatgaag acattgtgac catttcgcag gcaaccccca gttcagtgtc 240 
cagaggcaca gcccccagtg ataatagagt gacatccttc agagacctca ttcatgacca 300 
agatgaagat gaggaggaag aggaaggcca gaggtgagtc ttctagaggg ggtcaggggg 360 
acagttcaca gggaagtcca gggtaatgtg taaatcacct agaacaggac ctggtaaaac 420 
atgtttggtt tattgttagc cattactact gtgggctngt ctgtgtgggt tatatcttag 480 
gaagtctctt ctactccttg tagcttagaa gtgacccctg ttccgttact taatgtattt 540 
attgaggaat attaggggag ggaaaccaag gaaaagatct agcattccca ctttttggta 600 
ttgactaaaa aggatttgna aatcagtttg taaaagaagg tgtc 644 

<210> 58 
<211> 766 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
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<222> (760) 

<223> n equals a,t,g, or c 
<400> 58 

gggtcgaccc acgcgtccgg aatgttttgg tgaataaatc tgttcttcag caaccctacc 60 

tgcttctcca aactgcctaa agagatccag tactgatgac gctgttcttc catctttact 120 

ccctggaaac taaccacgtt gtcttctttc cttcaccacc acccaggagc tcagagatct 180 

aagctgcttt ccatcttttc tcccagcccc aggacactga ctctgtacag gatggggccg 240 

tcctcttgcc tccttctcat cctaatcccc cttctccagc tgatcaaccy ggggagtact 300 

cagtgttcct~taga"ct^ " 

tacagtccct ctcctataag caagaagctc tcgtgtgcta gtgtcaaaag ccaaggcaga 420 

ccgtcctcct gccctgctgg gatggctgtc actggctgtg cttgtggcta tggctgtggt 480 

tcgtgggatg ttcagctgga aaccacctgc cactgccagt gcagtgtggt ggactggacc 540 

actgcccgct gctgccacct gacctgacag ggaggaggct gagaactcag ttttgtgacc 600 

atgacagtaa tgaaaccagg gtcccaacca agaaatctaa ctcaaacgtc ccacttcatt 660 

tgttccattc ctgattctwg ggtaataaag acaaactttg tacctcaaaa aaaaaaaaaa 720 

aaaactcgag ggggggcccg gaamcaattc gggctatagn agagcg 766 

<210> 59 
<211> 2361 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (1174) 

<223> n equals a,t,g, or c 
<400> 59 

gttctagatc gcgagcggcc gccctttttt tttttttttt tttggaaagc aaggatcaca 60 
cttccccctc cctgttcctt aatccctttt ctaaaaaggg gggaaaatcc ggatggattt 120 
tagggattgg tctggtgtca gctgtgtttt attgcacacc taaatcctga ttataggctt 180 
ttcatttctc cgcaaagcct ttattttggc agttaagcca aatgtgtttt ccagaaagtt 240 
agttattttc tcctctttct ttcctttctt tcctcccttt ttcccgtctg accccaaacg 300 
ttattgtcca aacatgactg gacagcagct tttgtttctt gaccctgtaa tatgacagtc 360 
tgctaatatt gacagaaggt gcagtttttg ggttatagtc gtgattttcg ctaatcaatc 420 
atattagcag gaaaaaaaat gacttgtttc tgttgtactt gagtcttaag aaaaagtgcc 480 
catagtttag tgacaatttc caaaggcttt agtaccacct gtatttcaaa atgggggacc 540 
caaactcccg gaagaaacaa gctctgaaca gactacgtgc tcagcttaga aagaaaaaag 600 
aatctctagc tgaccagttt gacttcaaga tgtatattgc ctttgtattc aaggagaaga 660 
agaaaaagtc agcacttttt gaagtgtctg aggttatacc agtcatgaca aataattatg 720 
aagaaaatat cctgaaaggt gtgcgagatt ccagctattc cttggaaagt tccctagagc 780 
ttttacagaa ggatgtggta cagctccatg ctcctcgata tcagtctatg agaagggatg 840 
taattggctg tactcaggag atggatttca ttctttggcc tcggaatgat attgaaaaaa 900 
tcgtctgtct cctgttttct aggtggaaag aatctgatga gccttttagg cctgttcagg 960 
ccaaatttga gtttcatcat ggtgactatg aaaaacagtt tctgcatgta ctgagccgca 1020 
aggacaagac tggaatcgtt gtcaacaatc ctaaccagtc agtgtttctc ttcattgaca 1080 
gacagcactt gcagactcca aaaaacaaag ctacaatctt caagttatgc agcatctgcc 1140 
tctacctgcc acaggaacag ctcacccact gggncagttg gcaccataga ggatcacctc 1200 
cgtccttata tgccagagta gagtactgac cagcaaaatg gagaagatca gagaatgcag 1260 
cagcagtttt ttttcttgtt ttcttaccac tttattcttt cagagtttaa agaaaatgga 1320 
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ctcatgcaca gaacactatg cattttgaaa cttgttcatc ctggattttt ttaaatcatt 1380 
tttatctcag aacttaaaca aaaattagat gtcgtgcacg gactgtgtga aagaagatgc 1440 
tttgcatatt tgctgcactg catcagtatc ttactaaaaa tgtgaaatga aaggactatt 1500 
gtacactgaa atgcttaaat gtatctgaaa gcacaaggtg atactcattt ttatggtctt 1560 
cccatttgtg ctggtttttg cctctttgac atctgtcatc agtatttaga gggtgagaag 1620 
tgaatgtaac aggtataaat aacattttta aaaacaataa ctttgctata atcacagttg 1680 
ttccagagca ctgtcagata cattctaatg accagaactg gtttaaaaaa agaaaataca 1740 
accatgggaa rgaaatctta aatgaaaaac gcatctcatt gtaggcattt ttgcctcata 1800 
ttttactggg ccatgtttgt ttcctggtac tcatgtattt tttttttcca gatctctttc 1860 
cccaagttgc tattgtaaga gtattctgct gcgtgtggat gcagttatac acattaaagc' 1920 " 
agatctggag tctgaagtag ctataaagca gctataaaac agaaatacat gcatagctgc 1980 
agaaaccatg ataggtagag gacttttctt ttggttttgt tttgttttgt tttgttttgt 2040 
ttttggtttt acagagaaga gatttttatt acaaagaaaa aaattccagt gaattgtgca 2100 
gaaatgctgg tttttacacc atcctaaaga aaaactttac aagggtgttt tggagtagaa 2160 
aaaaggttat aaagttggaa tcttaaattg taaaattaac cattgagtgt caaagttcta 2220 
aaagcagaac tcattttgtg caatgracat aaggraagac . tactgtatag gtttttkttt 2280 
tctcctttta aatgaaraaa arcttgctta agggttgcat acttttattg gagtaaatct 2340 
gaatgatcct actcccttgg a 2361 

<210> 60 

<211> 1472 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (129) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (130) 

<223> n equals a,t,g, or c 
<400> 60 

aattcggcac gagcccagat ggcgctggag gaccaggccg ccacactgga gtataagacc 60 
atcaaggaac atctcagcag caagagtccc aaccatgggg tgaaccttgt ggagaacctg 120 
gacagcctnn cccccaaagt tccacagcgg gaggcctccc tgggtccccc gggagcctcc 180 
ctgtctcaga ccggtctaag caagcggctg gaaatgcacc actcctcttc ctacggggtt 240 
gactataaga ggagctaccc cacgaactcg ctcacgagaa gccaccaggc accactctca 300 
aaagaaacaa cactaactec tccaattcct ctcacctctc cagaaaccag agctttggca 360 
ggggagacaa cccgccgccc gccccgcaga gggtggactc catccaggtg cacagctccc 420 
agccatctgg ccaggccgtg actgtctcga ggcagcccag cctcaacgcc tacaactcac 480 
tgacaaggtc ggggctgaag cgtacgccct cgctaaagcc ggacgtaccc cccaaaccat 540 
cctttgctcc cctttccaca tccatgaagc ccaatgatgc gtgtacataa tcccaggggg 600 
agggggtcag gtgtcgaacc agcaggcaag gcgaggtgcc cgctcagctc agcaaggttc 660 
tcaactgcct cgagtaccca ccagaccaag aargcctgcg gcagagccga ggacgctggg 720 
tcctcctctc tgggacacag gggtactcac gaaaacrggg ccgcgtggtt tggtgaaggt 780 
ttgcaacggc ggggactcac cttcattctc ttccttcact ttcccccaca ccctacaaca 840 
ggtcggaccc acaaaagact tcagttatca tcacaaacat gagccaaaag cacataccta 900 
ccccatcccc cacccccmca cacacacaca catgcacaca acacatacac acacacgcac 960 
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agaggtgaac agaaactgaa acattttgtc cacaacttca cgggacgtgg ccagactggg 1020 

tttgcgttcc aacctgcaaa acacaaatac attttttaaa atcaagaaaa tttaaaaaga 1080 

caaaaaaaaa agaattcatt gataattcta actcagactt taacaatggc agaagtttac 1140 

tatgcgcaaa tactgtgaaa tgcccgccag tgttacagct ttctgttgca gcagataaat 1200 

gccatgttgg gcaactatgt catagatttc tgctcctcct ctcttttaat gaaataacgt 1260 

gaccgttaac gcaagtaact ctttatttat tgttcaccct ttttttcctt aaggaaagga 1320 

ctcttccaaa tatcatccta tgaacagctc ttcagaaagc ccattgaaag ttaaactatt 1380 

taacgtgaaa tccattaact ggaataattg agtttcttta tttttacaat aaattcactg 1440 

agtaaataaa aaaaaaaaaa aaaaaaaaaa aa 1472 

<210> 61 
<211> 1672 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (884) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1583) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1645) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1663) 

<223> n equals a,t,g, or c 
<400> 61 

ccagcctcca ggcacccggg atccagcgcc gccgctcata acacccgcga ccccgcagct 60 
aagcgcagct cccgacgcaa tggacccggc gctggcagcc cagatgagcg aggctgtggc 120 
cgagaagatg ctccagtacc ggcgggacac agcaggctgg aagatttgcc gggaaggcaa 180 
tggagtttca gtttcctgga ggccatctgt ggagtttcca gggaacctgt accgaggaga 240 
aggcattgta tatgggacac tagaggaggt gtgggactgt gtgaagccag ctgttggagg 300 
cctacgagtg aagtgggatg agaatgtgac cggttttgaa attatccaaa gcatcactga 360 
caccctgtgt gtaagcagaa cctccactcc ctccgctgcc atgaagctca tttctcccag 420 
agattttgtg gacttggtgc tagtcaagag atatgaggat gggaccatca gttccaacgc 480 
cacccatgtg gagcatccgt tatgtccccc gaagccaggt tttgtgagag gatttaacca 540 
tccttgtggt tgcttctgtg aacctcttcc aggggaaccc accaagacca acctggtcac 600 
attcttccat accgacctca gcggttacct cccacagaac gtggtggact ccttcttccc 660 
ccgcagcatg acccggtttt atgccaacct tcagaaagca gtgaagcaat tccatgagta 720 
atgctatcgt tacttcttgg caaagaactc ccgtgactca tcgaggagct ccagctgttg 780 
ggacaccaag gagcctggga gcacgcagag gcctgtgttc actctttgga acaagctgat 840 
ggactgcgca tctctgagaa tgccaaccag aggcggcagc ccancccttc ctgcctcctg 900 
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ccccactcag ggttggcgtg tgatgagcca ttcatgtgtt ccaaactcca tctgcctgtt 960 
acccaaacac gcctctcctg gcagggtaga cccaggcctc taaccatctg acagagactc 1020 
ggcctggaca ccatgcgatg cactctggca ccaaggcttt atgtgcccat cactctcaga 1080 
gaccacgttt ccctgactgt catagagaat catcatcgcc actgaaaacc aggccctgtt 1140 
gccttttaag catgtaccgc tccctcagtc ctgtgctgca gccccccaaa tatatttttc 1200 
tgatatagac cttgtatatg gctttaatgc cgcaaaatat ttatttttcc ttaaaaaagg 1260 
tgtcaacttg gaaataatgg tttaaaaaca ggataagcat taaggaaaaa cactttcaat 1320 
gtgtcttcca tttgatgaat ttgtkttkct ctctttatcc ccgcaagtgg agtttcatgt 1380 
_ cctcggtgM_accajgacagt^ ttagggatga 1440 

gttctcrgaa gtgattctga actgagcacg cactcatgtc tgcatgggga actctgggga~150(T 
gaagagcctt ccttttcttt cccttgggcc atttgccttt ccttgtcgtc ttactgaggg 1560 
cggaggcagg gagggtctct gtnctttcca gggccctggg cagggccatc ctggccattc 1620 
agggaaagat gggaagagtt agggnctccg ttttaggcag ccntgggtgg ga 1672 

<210> 62 
<211> 1540 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (1265) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1468) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1507) 

<223> n equals a,t,g, or c 
<400> 62 

gcggacggtg ggtcgaccca cgcgtccgct actaacaact taccacagtg cggagactgc 60 
tttctgaaaa ggccactcac gtgaacacta gggatgaaga tgagtrtacc cctcttcatc 120 
gagcagccta cagtggacac ttagatattg ttcaggagct cattgcacag ggggccgatg 180 
ttcatgcagt gactgtggat ggctggacgc ccctgcacag tgcttgtaag tggaataata 240 
ccagagtggc ttctttctta ctgcagcatg atgcagatat caatgcccaa acaaaaggcc 300 
tcttgacccc cttgcatctt gctgctggga acagagacag caaggatacc ctagaactcc 360 
tcctgatgaa ccgttacgtc aaaccagggc tgaaaaacaa cttggaagaa actgcatttg 420 
atattgccag gaggacaagt atctatcact acctctttga aattgtggaa ggctgtacaa 480 
attcttcacc tcagtcttaa caattctagt aattttccta agtttctaaa taccagtgcc 540 
tcctgtgtgt gagatgtatt cccataatca aagttgacgt caaacatctt actacaaaaa 600 
ttcagtgaca ttcattataa cattcttcca agtgaattgc ctgactttra tgtcaaaatg 660 
tatttgaaag taatttgcat atatctttaa ttatttctgt ggagtttgtg atttttttat 720 
cagaaataat tttaatgtgt gtatacttaa aaacttgaca cgggttgtac agaaactggt 780 
atttttggtg ctgatacaag agaaatgtat ttttaaatat cccacatcct ggatctttgt 840 
tgggtattta gtatattgac atatattttt ataaggtgag gtaactcaga acttaattta 900 
aaagtcttaa atattctgat acaattcagc tgtcttctct accttaccat agccagttgc 960 
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tttcatttta aaccagagca agtaacatat tagtgacttg aatcttcata agttaaagta 1020 
aaaaacagca aaaaacctag atctttgtct tttagaacac agaccatttt caggaaagca 1080 
gttagctaag tgtttaattc atgaatattg tatactgcat cccctaccac aatttacaca 1140 
atcctgtgga tagtcctacc tcaccctggt caacctacat gatccttaag ctaatggcga 1200 
atcacgatga ccttgtagac atgcacacaa ctataccttt gtccaacaga tcataatata 1260 
tctgnctatc caactggttt tacctgccta atcctactga tttgggcact gcttgtatar 1320 
tctctcaagt tcacaggaaa tgttgatttt ctaaggtcct catttttaca gagtatacag 1380 
gcaaagtgac aggggaaaag gaattagtct aagagtaagg ggatgattat tatrttgagg 1440 
^aa^accac a^aagtggctc aggctttnaa aaaaaaacac tgtggataat gacaaaaagc 1500 
ataagtnaaa atatttgaga aaaataaagt acaagaaatg ~1540 

<210> 63 

<211> 1044 

<212> DNA 

<213> Homo sapiens 

<400> 63 

aacaccttca tccatgaaga tatctggaac attcgtagta tctgcagcac caccaatatc 60 
caatgcaaga acggcaagat gaactgccat gagggtgtag tgaaggtcac agattgcagg 120 
gacacaggaa gttccagggc acccaactgc agatatcggg ccatagcgag cactagacgt 180 
gttgtcattg cctgtgaggg taacccacag gtgcctgtgc actttgacgg ttagatgcca 240 
ccatgtaggg attatcgcga gtggttgacc ttacacttac tccttaaata gcagtgagta 300 
atgcatttga gctgtcccag gctctgtctc ctcagctcat ttcctactct ttttctctat 360 
ataactcatt ctattaaata cattgcacca aagagatatg gagacataaa cctgtaatga 420 
atgaggctgg gcttttctgt aataagcttc cttttataat actggtcagc ttagctctct 480 
cagatcctat cctgtggaat ttagttatta tgtgtattta tgtagtattt caaacatttc 540 
aaaatgcttt catctatgtt tatcacattt taataccaca gcacttataa tgatgtcact 600 
acatatagaa gctcaaagtt aagggatttg ctgaagactg taaagttaat ggaagaattg 660 
agacaaaaat ccagtgtagc tggccactta tccagggctt tttctacttc atcacaagga 720 
atgttttgaa agtgtctgct ttttttatcc ttaaaattca cctgtcaggg aggcattaaa 780 
aatttggaaa tgtatgccag caaaatgtga gctctgtatt ttttggcatt cttatgtttg 840 
ggtttaataa gattaagaaa atgatactgg gaattttctt tttcctgaaa ctttgaatca 900 
ccctagtaag tcaaagtact aaaaaatgta ctagatcatt aagacttatg tgctcttact 960 
gattgaaaga ttttttatgt tttccttgta ataaaggacc taaaccgaag gtacctgaaa 1020 
aaaaaaaaaa aaaaaaaact cgag 1044 

<210> 64 

<211> 851 

<212> DNA 

<213> Homo sapiens 

<400> 64 

cacgagagaa ggtggttatt tatacaaaca tggacatact cactcccaag ggctgatgag 60 
atgctgaatt ttctttgggg gcattcatta attgtcccag ctgcagcgac tggagcaagt 120 
ctggaagctg cctgtgctaa gaccacccag ctgtccctgg gttctcatcc tagggccttc 180 
tttgcttcca ggtcagggga cctgcttcaa tgagaaagca actgaattga ggctaggaga 240 
ggtagggaga gctgagttct gacttcacct gtgcagaact ctctgccccc atgttacctg 300 
gactggaaca gactgtgaat atagcagaag gttccaagaa ctctggtgtc tgacctagaa 360 
gaggcacagt tctctctact ggaaagaaaa cgatgtagcc gattgcacaa gggtgccaag 420 
ggaagaccca ggatggccca tcaaaggaac ctgggggagg atgcaggagg ctgaagggat 480 
gcacctggca tttctctcac tgtgctctta ccgcatcagc aacccccaac ttttgggcct 540 
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actctgcccc ccatgcgtga ataccctgct tggatgctgt gcttttccgg tttgtctcta 600 

agcccctttc tccagggcat gttggtttcc ctggcctctc agtgtcctaa ctggagccca 660 

gagtgccttg ttctgagcca ggagacggct gagcactggc cctccacacc taagcgtcct 720 

ttacattaac ttattggtct tgtataacac ctggtgccat tgccaagtgg ctgtgtcctc 780 

agctacagag ctggaattgt gtggggttta gtgctaaata cttcaataaa gtctgttttt 840 

tgtgattggc t 851 

<210> 65 

<211> 2793 

<212>~DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (2793) 

<223> n equals a,t f g, or c 
<400> 65 

ccacgcgtcc ggattacatg tagttattga gaatcctttc gaattcagtg gcttaatcat 60 
gaatgtctaa atattgttga cattaggatg atacatgtaa attaaagtta catttgttta 120 
gcatagacaa gcttaacatt gtagatgttt ctcttcaaaa atcatcttaa acatttgcat 180 
ttggaattgt gttaaataga atgtgtgaaa cactgtatta gtaaacttca tcacctttct 240 
acttccttat agtttgaact tttcagtttt tgtagttccc aaacagttgc tcaatttaga 300 
gcaaattaat ttaacacctg ccaaaaaaag gctgctgttg gcttatcagt tgtctttaaa 360 
ttcaaatgct catgtgactt ttatcacatc aaaaaatatt tcattaatga ttcaccttta 420 
gctctgaaaa ttaccgcgtt tagtaattat agtgggctta taaaaacatg caactctttt 480 
tgatagttat ttgagaattt tggtgaaaaa tatttagctg agggcagtat agaacttata 540 
aaccaatata ttgatatttt taaaacattt ttacatataa gtaaactgcc atctttgagc 600 
ataactacat ttaaaaataa agctgcatat ttttaaatca agtgtttaac aagaatttat 660 
attttttatt ttttaaaatt aaaaataatt tatatttcct ctgttgcatg aggattctca 720 
tctgtgctta taatggttag agattttatt tgtgtggaat gaagtgaggc ttgtagtcat 780 
ggttctagtg tttcagtttg ccaagtctgt ttactgcagt gaaattcatc aaatgtttca 840 
gtgtggtttt ctgtagccta tcatttactg gctatttttt tatgtacacc tttaggattt 900 
tctgcctact ctatccagtt gtccaaatga tatcctacat tttacaaatg ccctttcagt 960 
ttctattttc tttttccatt aaattgccct catgtcctaa tgtgcagttt gtaagtgtgt 1020 
gtgtgtgtgt ctgtgtgtgt gtgaatttga ttttcaagag tgctagactt ccaatttgag 1080 
agattaaata atttaattca ggcaaacatt tttcattgga atttcacagt tcattgtaat 1140 
gaaaatgtta atcctggatg acctttgaca tacagtaatg aatcttggat attaatgaat 1200 
ttgttagtag catcttgatg tgtgttttaa tgagttattt tcaaagttgt gcattaaacc 1260 
aaagttggca tactggaagt gtttatatca agttccattt ggctactgat ggacaaaaaa 1320 
tagaaatgcc ttcctatgga .gagtattttt cctttaaaaa attaaaaagg ttaattattt 1380 
tgaaaaaaaa aaatcgaccc acgcgtccgg attacatgta gttattgaga atcctttcga 1440 
attcagtggc ttaatcatga atgtctaaat attgttgaca ttaggatgat acatgtaaat 1500 
taaagttaca tttgtttagc atagacaagc ttaacattgt agatgtttct cttcaaaaat 1560 
catcttaaac atttgcattt ggaattgtgt taaatagaat gtgtgaaaca ctgtattagt 1620 
aaacttcatc acctttctac ttccttatag tttgaacttt tcagtttttg tagttcccaa 1680 
acagttgctc aatttagagc aaattaattt aacacctgcc aaaaaaaggc tgctgttggc 1740 
ttatcagttg tctttaaatt caaatgctca tgtgactttt atcacatcaa aaaatatttc 1800 
attaatgatt cacctttagc tctgaaaatt accgcgttta gtaattatag tgggcttata 1860 
aaaacatgca actctttttg atagttattt gagaattttg gtgaaaaata tttagctgag 1920 
ggcagtatag aacttataaa ccaatatatt gatattttta aaacattttt acatataagt 1980 
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aaactgccat ctttgagcat aactacattt aaaaataaag ctgcatattt ttaaatcaag 2040 
tgtttaacaa gaatttatat tttttatttt ttaaaattaa aaataattta tatttcctct 2100 
gttgcatgag gattctcatc tgtgcttata atggttagag attttatttg tgtggaatga 2160 
agtgaggctt gtagtcatgg ttctagtgtt tcagtttgcc aagtctgttt actgcagtga 2220 
aattcatcaa atgtttcagt gtgstyttct gtagyctatc atttactggc tattttttta 2280 
tgtacacctt taggattttc tgcctactct atccagttgt ccaaatgata tcctacattt 2340 
tacaaatgcc ctttcagttt ctattttctt tttccattaa attgccctca tgtcctaatg 2400 
tgcagtttgt aagtgtgtgt gtgtgtgtct gtgtgtgtgt gaatttgatt ttcaagagtg 2460 
ctagacttcc aatttgagag attaaataat ttaattcagg caaacatttt tcattggaat 2520 
"t"tcacagftc~attgtaatga aalTt^ttaat "cctggaTgac Vttt^ca^a'cagtaatgaa 2580" 
tcttggatat taatgaattt gttagtagca tcttgatgtg tgttttaatg agttattttc 2640 
aaagttgtgc attaaaccaa agttggcata ctggaagtgt ttatatcaag ttccatttgg 2700 
ctactgatgg acaaaaaata gaaatgcctt cctatggaga gtatttttcc tttaaaaaat 2760 
taaaaaggtt aattattttg aaaaaaaaaa acn 2793 

<210> 66 
<211> 303 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (108) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (278) 

<223> n equals a,t,g, or c 



<400> 66 

agattaagca tacttaacca ctccttattt 

accagtttgc ataaaccaat atctgaaaag 

attaatactg atgtgaatgg atgcatttgt 

gggatctgtg aaagaattga ttcattttca 

tttaaaggca acaggtcata cagttcttta 
aag 



gtagattcac tttcaacctt aaaaattaat 60 
aacaggaaat gttaatgnca agcaacagct 120 
tttgcagtgg tgactggcct aggcaggttt 180 
aaattattcc ataaagttaa aaagttacac 240 
aaatctgnat ccaactgtag ctttatttaa 300 

303 



<210> 67 
<211> 1410 
<212> DNA 

<213> Homo sapiens 



<400> 67 

ccacgcgtcc ggtccctagg agataagagt 

agctcaggca agagtccgat gtttgtgcca 

gtgtgagcct gaatttggca atgacaaggc 

agtgtcctgg tacgaacggt ttgtgcagcc 

cttcatcttc atcgggtgcc tgtcggtcat 

gccggccctg gcccacgggc tggctttggg 

tggtggacac ttcaaccctg cggtgtccct 



atcttgcaca gcaggtgcag gtttcccagc 60 
tctgatcctg atgtctggag agatagccat 120 
cagggagccg agcgtgggtg gcaggtggcg 180 
atgtctggtc gaactgctgg gctctgctct 240 
tgagaatggg acggacactg ggctgctgca 300 
gctcgtgatt gccacgctgg ggaatatcag 360 
ggcagccatg ctgatcggag gcctcaacct 420 
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ggtgatgctc ctcccgtact gggtctcaca gctgctcggg gggatgctcg gggctgcctt 480 
ggccaaggcg gtgagtcctg aggagaggtt ctggaatgca tctggggcgg cctttgtgac 540 
agtccaggag caggggcagg tggcaggggc gttggtggca gagatcatcc tgacgacgct 600 
gctggccctg gctgtatgca tgggtgccat caatgagaag acaaagggcc ctctggcccc 660 
gttctccatc ggctttgccg tcaccgtgga tatcctggct gggggccctg tgtctggagg 720 
ctgcatgaat cccgcccgtg cttttggacc tgcggtggtg gccaaccact ggaacttcca 780 
ctggatctac tggctgggcc cactcctggc tggcctgctt gttggactgc tcattaggtg 840 
cttcattgga gatgggaaga cccgcctcat cctgaaggct cagtgaagca gagctcgtgg 900 
gattcctgct gctccaggtg tcctcagctc acctgtccca gactgaggac aggggagttc 960 
ctgcatttcc tgccagggca gaggcccaga ggagcgaccc cctgcttcca~ctg~cttgggc 1020 
ctgctttctc agatagactg actgctgagg aggctctagg ttcttggaat tcctttgtgc 1080 
tcatcagaga ccccagcctg gggaacacgc tgcccgcact gcccagagag cagtgcaaac 1140 
accacaacac gagcgtgttt cttgagagga atgtccccga gttggacaag gaggctgttt 1200 
ctgcacatca gctcatttcc cgcaccccat ttcttgcttg attgctttgt tgggggcctg 1260 
gccacttcct tgcttctcaa gctgacaatt ctcactttgc aataaatagt ccagtgtttc 1320 
cttccaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1380 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1410 

<210> 68 

<211> 1024 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (2) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (7) 

<223> n equals a,t,g, or c 
<400> 68 

angggangga agggaaggga agggaagggg gggtcacgcg ggggcgcgcg cgcgcaccgg 60 
gagccgctcg raggcgagtg gaactggatc gggtttgctg ccagcggcgt gagcttcggc 120 
cgccatttta caacagctcc actcgcgccg gacacaggga gcagcgagca cgcgtttccc 180 
gcaacccgat accatcggac aggatttctc cgcctcagcc caacggggag atctctggaa 240 
acatggctac agaacatgtt aatggaaatg gtactgaaga gcccatggat actacttctg 300 
cagttatcca ttcagaaaat tttcagacat tgcttgatgc tggtttacca cagaaagttg 360 
ctgaaaaact agatgaaatt tacgttgcag ggctagttgc acatagtgat ttagatgaaa 420 
gagctattga agctttaaaa gaattcaatg aagacggtgc attggcagtt cttcaacagt 480 
ttaaagacag tgatctctct catgttcaga acaaaagtgc ctttttatgt ggagtcatga 540 
agacttacag gcagagagaa aaacaaggga ccaaagtagc agattctagt aaaggaccag 600 
atgaggcaaa aattaaggca ctcttggaaa gaacaggctc acacttgatg tgaccactgg 660 
acagaggaag tatggaggac cacctccaga ttccgtttat tcaggtcagc agccttctgt 720 
tggcactgag atatttgtgg gaaagatccc aagagatcta tttgaggatg aacttgttcc 780 
attatttgag aaagcataag gttctcagag tgatagagct ggaaggatca taaaggtcat 840 
ctagtctaat ggttctcaaa ctcgaaggaa cattagggtc atcctggaga gtttactggg 900 
ccccgtctca gaggttctga tgctgtaaat caggcgggac ccctgaattt tcatttctaa 960 
gaagctcaca ggtgctacta atgttgaaga gaacctatga tctagttcaa cttctgggat 1020 
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tctt 1024 

<210> 69 

<211> 1848 

<212> DNA 

<213> Homo sapiens 

<220> 

_ <_221> misc fe_ature_ 
<222> (1761) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1844) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1847) 

<223> n equals a,t,g, or c 
<400> 69 

agactcggat ggtagtccgc tgtccaacag ccarccttcc ttcccagtgg agatcttgcc 60 
cttcctctac ttgggctgtg ccaaagactc caccaacttg gacgtgttgg aggaattcgg 120 
catcaagtac atcttgaacg tcacccccaa tttgccgaat ctctttgaga acgcaggaga 180 
gtttaaatac aagcaaatcc ccatctcgga tcactggagc caaaacctgt cccagttttt 240 
ccctgaggcc atttctttca tagatgaagc ccggggcaag aactgtggtg tcttggtaca 300 
ttgcttggct ggcattagcc gctcagtcac tgtgactgtg gcttacctta tgcagaagct 360 
caatctgtcg atgaacgatg cctatgacat tgtcaaaatg aaaaaatcca acatatcccc 420 
taacttcaac ttcatgggtc agctgctgga cttcgagagg acgctgggac tcagcagccc 480 
atgtgacaac agggttccag cacagcagct gtattttacc accccttcca accagaatgt 540 
ataccaggtg gactctctgc aatctacgtg aaagacccca cacccctcct tgctggaatg 600 
tgtctggccc ttcagcagtt tctcttggca gcatcagctg ggctgctttc tttgtgtgtg 660 
gccccaggtg tcaaaatgac accagctgtc tgtactagac aaggttacca agtgcggaat 720 
tggttaatac taacagagag atttgctcca ttctctttgg aataacagga catgctgtat 780 
agatacaggc agtaggtttg ctctgtaccc atgtgtacag cctacccatg cagggactgg 840 
gattcgagga cttccaggcg catagggtag aaccaaatga tagggtagga gcatgtgttc 900 
tttagggcct tgtaaggctg tttccttttg catctggaac tgactatata attgtcttca 960 
atgaagacta attcaatttt gcatatagag gagccaaaga gagatttcag ctctgtattt 1020 
gtggtatcag tttggaaaaa aaaatctgat actccatttg attattgtaa atatttgatc 1080 
ttgaatcact tgacagtgtt tgtttgaatt gtgtttgttt tttcctttga tgggcttaaa 1140 
agaaattatc caaagggaga aagagcagta tgccacttct taaaacagaa caaaacaaaa 1200 
aaagaaaatt gtgctctttt ctaatccaaa gggtatattt gcagcatgct tgactttacc 1260 
aattctgatg acatctttac ggacactatt atcactaaga ccttgttatg gcgaagtctt 1320 
tagtcttttt catgtatttt cctcatgatt ttttctcttt atgtagtttg actatgcctt 1380 
acctttgtaa atatttttgc ttgtgttgtc gcaaagggga taatctggga aagacaccaa 1440 
atcatgggct cactttaaaa aaagaaagaa taaaaaaacc ttcagctgtg ctaaacagta 1500 
tattacctct gtataaaatt cttcagggag tgtcacctca aatgcaatac tttgggttgg 1560 
tttctttcct ttaaaaaaat ttgtataaaa ctggaagtgt gtgtgtgtga gcatgggtac 1620 
ccatttgata agagaaatgc atttgattgt gaagaaggga gagttaaatt ctccattatg 1680 
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ttcgtggtgt aaagtttwga gctggaattt attataagaa tgtaaaacct taaattatta 1740 
ataaataact attttggcta naaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1800 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaggg gggnccnc 1848 

<210> 70 
<211> 2682 
<212> DNA 

<213> Homo sapiens 

<220> ~ " - - - 

<221> misc feature 
<222> (647) 

<223> n equals a,t,g, or c 
<400> 70 

gaatacccca ggatttatgt ataaaaacct gcagtgtctg gttattgatg aagctgatcg 60 
tatctttgat gtggggtttg aagaggaatt aaagcaaatt attaaacttt tgccaacacg 120 
tagacagact atgctctttt ctgccaccca aactcgaaaa gttgaagacc tggcaaggat 180 
ttctctgaaa aaggagccat tgtatgttgg cgttgatgat gataaagcga atgcaacagt 240 
ggatggtctt gaacagaaga accgaaagaa gaagcttatg gtcttctttt catcttgtat 300 
gtctgtgaaa taccactatg agttgctgaa ctacattgat ttgcccgtct tggccattca 360 
tggaaagcaa aagcaaaata agcgtacaac cacattcttc cagttctgca atgcagattc 420 
gggaacacta ttgtgtacgg atgtggcagc gagaggacta gacattcctg aagtcgactg 480 
gattgttcag tatgaccctc cggatgaccc taaggaatat attcatcgtg tgggtagaac 540 
agccagaggc ytaaatggga gagggcatgc cttgctcatt ttgcgcccag aagaattggg 600 
ttttcttcgt tacttgaaac aatccaaggt tccattaagt gaatttngac ttttcctggt 660 
ctaaaatttc tgacattcag tctcagcttg agaaattgat tgaaaagaat tactttcttc 720 
ataagtcagc ccaggaagca tataagtcat acatacgagc ctatgattcc cattctctga 780 
aacagatctt taatgttaat aacctaaatt tgcctcaggt tgctctgtca tttggtttca 840 
aggtgcctcc cttcgttgat ctgaacgtca acagtaatga aggcaagcag aaaaagcgag 900 
gaggtggtgg tggatttggc taccagaaaa ccaagaaagt tgagaaatcc aaaatcttta 960 
aacacattag caagaaatca tctgacagca ggcagttctc tcactgaaca catgccttcc 1020 
tttcatcttg aataactttg tcctaaaatg aatttttttt ccccttgatt taacaggatt 1080 
tttgtagact ttagaatttg gacttaccta acaagagtat aaattgactt gggttgcaag 1140 
cactgagcac tgttacttct atcacgtctc tcttttattt ctgggatata aaacaggctt 1200 
taagtttctt ggttgcccaa gggcagagca aggaatatct ggtgtttctt gtgatgataa 1260 
tattttaatt ttaaatatcc ctccctcata caagtgtatg ttaccatttt aatataattc 1320 
tttttgtacc tttccttctt gttttgtgaa gatttttgtg gcatggattg ctgtgctcac 1380 
tgctgtaaaa ggtgacctag tgtactgggc agctggtggc ggtgcagaaa agagtctcag 1440 
gttatttttt gtttttagtt atttcttgga ccttgacagt atctaatgac tcctcctgaa 1500 
aatgctgcag tataaaagag caaagagctt tgggaaatac ctaagaagca ccttaagatt 1560 
a 999tggcat tgcttttata gattcttgat tttaaagcaa caggcctttc tcaggtgttg 1620 
cattttttgg agcaaaaact atgggttgta atttgaataa agtgtcacta agcagttata 1680 
acgtttgatg gctggggggt aggaagagga tggaattgag atgtttgagc ctcatttaca 1740 
tcaatagagg tgtaatgtac tgcatttctt catttggtaa cataacaaag actttcatac 1800 
aaagaacgat gatgctcctc attaagattt gtttaattca aggtggtttg gatttggtaa 1860 
gcctttgcac tctgtagagt acttagaaga caagggcaac ttacttggag ttagagccaa 1920 
gctgtcagac ggtgcccagc acacattaat gttagcttct ttctgagaaa aaaatacctc 1980 
ttccaggccc tgaaacaaaa aatacatttg ctgtgaagat tgaaaatgaa caaagttaga 2040 
aaaaaaaaca gcaaaatcag tgatttagtc agatgagttt ttcgttgtag gagcacttga 2100 
tttctagtgt gttttgtaca gtatataact acaagatagt acattttgta gcagttcaaa 2160 
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gccaaagttg ctagcatcat tttgctgttg tgccagttaa tcataggatc ccattaaata 2220 
agtgtgctaa catcgaatat agagaaaact ggtaaagaac attccagtag gaaaagaaaa 2280 
gaacaatctt ccatttctgg gcttggccac catcaccctg gtcggacctg tcctggactt 2340 
ccaaccttga ctgctgagct cctggcttag cttcttgggt tcctaattcc tggtgtttaa 2400 
taattctctc cacgatcatg tttttctgat tttttttttc agaaataatg ttttttaaaa 2460 
gacaaaaaca aagggaagaa tatttaatta ctgagcagaa gtaaatactg ttggtatttt 2520 
gtacataatc taatttttat atgcatgtty atgcttttta atttttttat caaaaattaa 2580 
gtcatctacc tactacttgt aaccagcttg tttcataaca tgttattttc ctgtgtcatt 2640 
aaataattac ttcaatgttg aaaaaaaaaa aaaaaaaaaa aa 2682 



<210> 71 

<211> 412 

<212> DNA 

<213> Homo sapiens 

<400> 71 

ggcagagcca acagacaccc tccactctga ggtctcacct tcgcctttgc tgaagtctcc 60 

ccgcagccct ctccacccag aggtctccct ataccgagac ccaccatssw wccatcctga 120 

ggaccgcccc aaccctcgga gccccccact cagtaggtct gaaggcctcc atttgtaccg 180 

aaacaccccg ctcacgctga cagcctccta ggytccctga ggtacctttc cacccagacc 240 

ctccttcccc accccataag ccctgagact cccgcctttr acctgacgat cttccccctt 300 

cccgccttca ggttcctcct aggcgctcag aggccgctct ggggggttgc ctcgagtccc 360 

cccacccctc cccacccacc accgctcccg cggcaagcca gcccgtgcag aa 412 

<210> 72 

<211> 1361 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (46) 

<223> n equals a,t,g, or c 
<400> 72 

taagaacttt tgtccttccc ttcttgaggt ccttttttga ttgtgncttt agtatcaagt 60 
tcagcagttg tttcaagagc agctgagata atwaattcaa ccaaatggcg ccttggttct 120 
ttawggtatc tgawactcct ctaggacttg cgagggccgt gtcctgagta gtgtgtgmcc 180 
cttggctcac gttgcctctg ttttcctcaa gttgccagac ttagaagmct tgatgaaaag 240 
ggagaaccag aagattctga ctcccctggt gagcctggac accccaggga aagcaacagt 300 
acaggtggtc attctggccg accctgacgg acatgaaatt tgctttgtcg gggatgaagc 360 
atttcgagaa ctttctaaga tggatccaga gggaagcaaa ttgttggatg atgcaatggc 420 
agcagataaa agtgacgagt ggtttgccaa acacaataaa cccaaagctt caggttaacg 480 
gaagacatga tgcagagcaa gcctctgtga ttcctgccca gcacctgtga ggcctgacgt 540 
gtcagttccc aataaatgct cttctgattt gtttcccgta caggcaagga ggcttgggta 600 
gtgcagattt gtgtatttca atctttgaaa gctctgatgt aatttagaaa tgaaatccaa 660 
tcatgagtcc aggtagagaa cgcctgctgt aatctacact gttgctggga ctgcgcattc 720 
tgtatataac tgtgttggat gagtgacaga tgattgtcca gactaggaca gcggcatgaa 780 
catgactttg gttgggattg cggatagtta gggttacctc tgaatcgtgt agcttttatg 840 
agagcagctg tgcaagtgaa tccacattaa tgccttgtcg tggtgccatt cccagcgcct 900 
gacgatacgc tcttctattg tcttattctg gcaggttttg acgttttaaa ttttttaaag 960 
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aaattttatt ccttggacca aaaggtttgg ttaaccaccc ccctcttact tgctttcaca 1020 

ttttgagtgt ccagaggaaa cagaaaggaa tgagtgtgtg acgttgctgc acgcctgact 1080 

ctgtgcgagc ttctttctgt gtatatattt tgttttattt ttttccgtgt atatttttaa 1140 

tcccgacaga acatcatgtg agatttcttt aaaatggatt aaacgatttc ttcagcctga 1200 

aaaaaaaggt tttgaaaatg ttttcttgta gttttgtttg gttctaaaca acaaataggt 1260 

tttaatcact cgaaatggaa ttatattgtg tattcattga ataaattttt tttgaaagta 1320 

agcttctgaa atcaaaaaaa aaaaaaaaaa aaaaaaaaaa a 1361 

<210> 73 

<2l"l> 928 " ' ------- 

<212> DNA 

<213> Homo sapiens 

<400> 73 

cagcaatggc agcatctgcc ttgatatcct gcggtctcag tggtctccag cgttgactgt 60 
gtcaaaagtt ctcttgtcca tctgctcgct gctctgcgac cccaaccccg atgaccccct 120 
ggtgccagag atagcacaca cctacaaggc cgacagagag aagtacaaca gactagcaag 180 
agagtggaca caaaaatatg ctatgtaagt gccttggagg ttttacatga gacactgtcc 240 
aagagaagct ggcagagagg tcttccctta aaactttggg ctgttggctg agccattcaa 300 
agagcatcat ctgttcttca aacaaatgtt ggtcacccac tctctccagc tgcagcatgt 360 
tggtgccatt ttcagcaatt acggctttga cagtgccacc tctttgatgc caaatcagca 420 
accattgttg ttatgatctg cagtcttcct ggtgacactg gaatctctct ctctgccgcc 480 
tcagtttgtc tgctggtctc ttggggggcc aggcctgcac gtctctccta cccggcctca 540 
aatggtgctg ctgcccatga tggtaccaca ccagggcctc agcctggccc ctcaccacat 600 
accctttgcc ttttagaact cagtgccatc ctgggtgccc agggcagarc aggctttgtt 660 
cgcacctcat ctgctgcaga accacatcct gaggagtctc agcttatcct ggagggaatt 720 
gggaacagtg tcactgggaa gtgaaggcct agccctgtgg cttccaccag tctcctcctg 780 
cagtgccacg tggtgaattt tctcgccttc acaccaagaa agcagcaaag tggaaaattt 840 
tcaaggatac aaaggcacat aacamcccca taagragatg attaaggttt tttagaagca 900 
agagcaaaat tttgaaaacc tctaggag 928 

<210> 74 
<211> 1186 
<212> DNA 

<213> Homo sapiens 
<400> 74 

gcggacgcgt gggcagcccg ggcggctgcc cttgggtgct cccttccctg cccgacaccc 60 
agaccgacct tgaccgccca cctggcagga gcaggacagg acggccggac gcggccatgg 120 
ccgagctccc ggggcccttt ctctgcgggg ccctgctagg cttcctgtgc ctgagtgggc 180 
tggccgtgga ggtgaaggta cccacagagc cgctgagcac gcccctgggg aagacagccg 240 
agctgacctg cacctacagc acgtcggtgg gagacagctt cgccctggag tggagctttg 300 
tgcagcctgg gaaacccatc tctgagtccc atccaatcct gtacttcacc aatggccatc 360 
tgtatccaac tggttctaag tcaaagcggg tcagcctgct tcagaacccc cccacagtgg 420 
gggtggccac actgaaactg actgacgtcc acccctcaga tactggaacc tacctctgcc 480 
aagtcaacaa cccaccagat ttctacacca atgggttggg gctaatcaac cttactgtgc 540 
tggttccccc cagtaatccc ttatgcagtc agagtggaca aacctctgtg ggaggctcta 600 
ctgcactgag atgcagctct tccgaggggg ctcctaagcc agtgtacaac tgggtgcgtc 660 
ttggaacttt tcctacacct tctcctggca gcatggttca agatgaggtg tctggccagc 720 
tcattctcac caacctctcc ctgacctcct cgggcaccta ccgctgtgtg gccaccaacc 780 
agatgggcag tgcatcctgt gagctgaccc tstctgtgac cgaaccctcc caaggccgag 840 
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tggccggagc tctgattggg gtgctcctgg gcgtgctgtt gctgtcagtt gctgcgttct 900 

gcctggtcag gttccagaaa gagaggggga agaagcccaa ggagacatat gggggtagtg 960 

accttcggga ggatgccatc gctcctggga tctctgagca cacttgtatg agggctgatt 1020 

ctagcaaggg gttcctggaa agaccctcgt ctgccagcac cgtgacgacc accaagtcca 1080 

agctccctat ggtcgtgtga cttctcccga tcccrgaggg cggtgagggg gaatatcaat 1140 

aattaaagtc tgtgggtacc aaaaaaaaaa aaaaaaaagt cgacgc 1186 

<210> 75 
<211> 933 _ 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (791) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (794) 

<223> n equals a f t,g, or c 
<400> 75 

gtctggatca tattgtagat aaagtaaaag aatgtgtgga tcatttaagt agagatgagg 60 
atgaagagaa actggtagcc tcactatggg gagcagagag atgtttacga gttttagaaa 120 
gtgtaactgt gcataatccc gaaaatcaaa gctacttgat agcatataaa gattcccaac 180 
ttattgtttc atcagctaaa gcattacagc attgtgaaga actgattcag cagtacaacc 240 
gtgctgagga cagcatatgc ttagctgaca gtaagcctct gcctcaccag aatgtaacta 300 
accatgtagg caaagcagtg gaggactgca tgagggccat catcggggtg ttgcttaatt 360 
taactaatga taatgagtgg ggcagcacca aaacaggaga gcaggacggt ctcataggca 420 
cagcgctgaa ctgtgtgctt caggttccaa agtacctacc tcaggagcag agatttgata 480 
ttcgagtgct gggcttaggt ctgctgataa atctagtgga gtatagtgct cggaatcggc 540 
actgtcttgt caacatggaa acatcgtgct cttttgattc ttccatctgt agtggagaag 600 
gggatgatag tttaaggata ggtggacaag ttcatgctgt ccagctttag tgcagctatt 660 
ccttgagcga gagcgggcag cccagctagc agaaagtaaa acagatgagt tgatcaaaga 720 
tgctcccacc actcagcatg ataagagtgg agagtggcaa gaaacaagtg gagaaataca 780 
gtgggtgtca ntgnaaaaga ctgatggtac agaagagaaa cataagaagg aggaggagga 840 
tgaagaactt gacctccaat aaaggtatat ttactttgaa tggtgtattt aaattgaaga 900 
tagtggtttg attttgtttt tttcctccaa acc 933 

<210> 76 
<211> 1964 
<212> DNA 

<213> Homo sapiens 
<400> 76 

ggtttggcag ggcggggcgc ctcgcgaaga tggtggcgcg cgtggcgtgt ggctcccgtc 60 
gtctggccaa gtctcagcgc agcgcaccgg ccggcgtctc gttggcctgg agcccacacc 120 
caccgggtcc ctgaccccgc gccccccgcg cccggttccc ggcatgcctc gcgcccgtaa 180 
gggcaacacg ctccggaagg gtggtcagcg ccgtggagga ggtgcccgga gcagtgccca 240 
agctgactcg ggttccagtg acgatgaggc agccagtgag gcccgcagca ccgccagtga 300 
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atgccccagc cttctcagca ccactgcaga ggacagcctt gggggggatg tcgtggatga 360 
gcagggccag caggaagacc ttgaggaaaa gctgaaggag tatgtggact gtctcacaga 420 
caagagtgcc aagacccggc aggtgctctt gagagcctgc gcctggccct agcgtcccgc 480 
ctactccccg acttcttgct ggagcgccgc ctcacgctag ccgatgccct ggaaaagtgc 540 
ctcaagaaag ggaagggcga ggaacaagcc ctggctgctg ctgtgctagg cctgctctgc 600 
gtgcagctgg gccctggacc taagggtgag gagctgtttc acagcctgca gcctctgctg 660 
gtctctgtgc tcagtgacag cacagctagc cctgctgccc ggctccactg tgcttctgcc 720 
cttggcctgg gctgctacgt ggctgccgct gacatccagg acctggtctc ttgccttgcc 780 
tgcttagaaa gtgttttcag ccggttctat ggcttggggg gcagctccac aagtcctgtg 840 
gttcctgcca gcctgcacgg cctgctctct gctgccctgc'aggcclfgg^ _ a^t^g^t^ctc"T0O~ 
accatctgcc ctagcaccca aatcagccac atccttgaca ggcagctgcc ccggctgccc 960 
cagctcttgt ccagtgaaag tgtgaacctg cggatcgctg ccggtgaaac cattgcactg 1020 
ctctttgagc ttgcccggga ccttgaggag gagtttgttt acgaggacat ggaggccctc 1080 
tgcagtgtcc tgcgcactct ggccactgac agtaacaagt accgtgccaa ggctgatcgt 1140 
cggcgccagc gctctacttt ccgcgccgtg ctgcactccg tggagggcgg tgaatgcgaa 1200 
gaagagatag tgcgcttcgg ctttgaggtg ctctacatgg acagctgggc tcggcaccgg 1260 
atctacgctg ccttcaagga agtgctgggt tcgggcatgc accaccacct ccagaacaat 1320 
gagctactcc gtgacatctt tggcctgggc cctgtgctgt tgctggatgc cactgccctg 1380 
aaggcctgca aggttccacg ctttgagaag cacctgtaca atgctgctgc cttcaaagcc 1440 
cggaccaagg ctcgaagccg tgtgcgggac aagcgggcag acatcctgtg aagcaggacc 1500 
tgctgaagag gagactttct atgcccttgg tccgtatttt taacagaaga cagtgcaaca 1560 
actggtctcc accagtattt gtcactttat tttttttaat gacaaaacca aaaacagaca 1620 
tggggtgggt agctgggggc ccggacactt gggaccctga cccctttgtc cctgcactca 1680 
gccctgtggc cccttcctgt cctgtctcag gccaggctaa atatgtgcct tcctcagggc 1740 
tgtggggcag gcactagggg gcctttccct tcctttcctt tctcaggcct tgctccccca 1800 
ggatgaccca ctcttagggg ggtggtggca tctggacaaa tgccaccaca gcaggtgggg 1860 
tggcaaagct acctggaatg gatttgtgtg ctgattttta aggattatta cagataatta 1920 
aacagaacgg tcagccttca aaaaaaaaaa aaaaaaaaaa aaaa 1964 

<210> 77 
<211> 1802 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (1680) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1747) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1757) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
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<222> (1800) 

<223> n equals a,t,g, or c 
<400> 77 

acgcgtccgc ttccatctgc tctggaatta aatatgcatt tcaggtgatt ggagagctac 60 
attcccaact cgatggatcc gaagtactgc tgctgactga tggggaggat aacactgcaa 120 
gttcttgtat tgatgaagtg aaacaaagtg. gggccattgt tcattttatt gctttgggaa 180 
gagctgctga tgaagcagta atagagatga gcaagataac aggaggaagt catttttatg 240 
tttcagatga_ agctcagaac aatggcctca ttgatgcttt tggggctytt acatcaggaa 300 
atactgatct ctccsagaag tcccttcagc tcgaaagtaa gggattaaca ctgaatagta" 360 
atgcctggat gaacgacact gtcataattg atagtacagt gggaaaggac acgttctttc 420 
tcatcacatg gaacagtctg cctcccagta tttctctytg ggatcccagt ggaacaataa 480 
tggaaaattt cacagtggat gcaacttcca aaatggccta tctyagtatt ccaggaactg 540 
saaaggtggg cacttgggca tacaatctty aagccaaagc gamcccagaa acmttaacta 600 
ttacagtwac ttctcgagca kcaaaattct tctgtgcctc caatcacagt gaatgctaaa 660 
atgaataagg acgtaaacag tttccccagc ccaatgattg tttacgcaga aattctacaa 720 
ggatatgtac ctgttcttgg agccaatgtg actgctttca ttgaatcaca gaatggacat 780 
acagaagttt tggaactttt ggataatggt gcaggcgctg attctttcaa gaatgatgga 840 
gtctactcca ggtattttac agcatataca gaaaatggca gatatagctt aaaagttcgg 900 
gctcatggag gagcaaacac tgccaggcta aaattacggc ctccactgaa tagagccgcg 960 
tacataccag gctgggtagt gaacggggaa attgaagcaa acccgccaag acctgaaatt 1020 
gatgaggata ctcagaccac cttggaggat ttcagccgaa cagcatccgg aggtkcattt 1080 
gtggtatcac aagtcccaag ccttccttgc ctgaccaata cccaccaagt caaatcacag 1140 
accttgatgc cacagttcat gaggataaga ttattcttac atggacagca ccaggagata 1200 
attttgatgt tggaaaagtt caacgktata tyataagaat aagtgcaagt attcttgatc 1260 
taagagacag ttttgatgat gctcttcaag taaatactac tgatctgtca ccaaaggagg 1320 
ccaactccaa ggaaagcttt gcatttaaac cagaaaatat ctcagaagaa aatgcaaccc 1380 
acatatttat tgccattaaa agtatagata aaagcaattt gacatcaaaa gtatccaaca 1440 
ttgcacaagt aactttgytt atccctcaag caaatcctga tgacattgat cctactccta 1500 
ctcctactcc tactcctgat aaaagtcata attctggagt taatatttct acgctggtat 1560 
tgtctgtgat tgggtctgtt gkaattgkta actttatttt aagtaccacc atttgaacct 1620 
taacgaagaa aaaaatcttc aagtagacct agaagagagt tttaaaaaac aaaacaatgn 1680 
aagtaaagga tatttctgaa tcttaaaatt catcccatgt gtgatcataa actcataaaa 1740 
ataattntaa gatgtcngga aaaggatact ttgattaaaa taaaaacact catggatatn 1800 
ta 1802 

<210> 78 
<211> 995 
<212> DNA 

<213> Homo sapiens 
<400> 78 

cggggtgcct ggggcagacg aggccggctt ctccgcggac agctagggag agtgtcctgg 60 
gtgtcagcca gaacatgtct ttcaacctgc aatcatcaaa gaaactgttc attttcttag 120 
gaaaatcact gtttagtctt ctggaggcta tgatttttgc cttactccca aagccacgga 180 
agaacgttgc tggtgaaata gtcctcatca caggtgctgg aagtggactc ggaaggctct 240 
tagccttgca gtttgcccgg ctgggatctg ttcttgttct ctgggatatc aataaggagg 300 
ggaatgagga aacatgtaag atggctcggg aagctggagc cacaagagtg cacgcctata 360 
cctgcgattg cagccaaaag gaaggagtgt atagagtasc cgaccaggtt aaaaaagaag 420 
tcggcgatgt ttccatccta atcaacaatg ccggaatcgt aacaggcaaa aagttccttg 480 
actgtccaga tgagcttatg gaaaagtcat ttgatgtgaa tttcaaagca catttatgga 540 
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cttataaagc ctttctacct gctatgattg 
caagttcagc tggattaagt ggagtaaatg 
cagcctttgg gtttgctgaa tctgtatttg 
tcaaaaccac gattgtgtgc ccctttttta 
caggctgtcc ttctctgttg ccaattctgg 
aagctattct acaagaaaaa atgtacttgt 
ttcttaaaag gtaattacat cagcttctat 
ctccaaatcc cmccaggaaa aaccactttt 

<2T0> 79 ~ ~ " 

<211> 1215 

<212> DNA 

<213> Homo sapiens 



ctaatgacca tggacatttg gtttgcattt 600 
ggctggcaga ttactgtgca agtaaatttg 660 
tagaaacatt tgtccaaaaa caaaagggga 720 
taaaaactgg aatgtktgaa ggttgtacta 780 
aaccaaaata tgcagttgaa aaaatagtag 840 
atatgccaaa gttgttatac ttcatgatgt 900 
tacttcccta acatgccagt ctacagttta 960 
aaaaa 995 



<400> 79 

gcaggaccgt cattgacgcc atgagcgcgc 
ccgctgcgtg cctgcggttg gggaccagtg 
tgtaccacac tgaggagcgc ggccagccct 
atgtaactgg tcactacatt tccccctttc 
aggaaaatgg cattcctatg aagaaagcac 
tgattgtaga aatacctcgg tggacaaatg 
tgaatcccat taaacaatat gtaaaggatg 
cttacaaggg ttatatatgg aattatggta 
aaaaagataa gagcacgaac tgctttggag 
gctcaaagat tctttcttgt ggagaagtta 
ttattgatga aggtgaaaca gattggaaat 
cctcaaagtt tcatgatatt gatgatgtta 
ctcttaattg gtttagatta tataaggtac 
ttaatggaga attcaaaaac aaggcttttg 
gttggaaagc attgcttatg aagaagtgta 
agatatctga tagccctttc cgttgcactc 
tatcatcttc accaaataaa gaaagtaatg 
agtgattgaa acatctgaaa ttctgctgtc 
tagagacaag ggggtctatg agcatttact 
ctttttgagc tatgcaatat ataaataaac 
agggcggccg ctcta 



tgctgcggct gctgcgcacg ggtgccccag 60 
cagggaccgg gtcgcgccgt gctatggccc 120 
gctcgcagaa ttaccgcctc ttctttaaga 180 
atgatattcc tctgaaggtg aactctaaag 240 
gaaatgatga atatgagaat ctgtttaata 300 
ctaaaatgga gattgccacc aaggagccaa 360 
gaaagctacg ctatgtggcg aatatcttcc 420 
ccctccctca gacttgggaa gatccccatg 480 
ataatgatcc tattgatgtt tgcgaaatag 540 
ttcatgtgaa gatccttgga attttggctc 600 
taattgctat caatgcgaat gatcctgaag 660 
agaagttcaa accgggttac ctggaagcta 720 
cagatggaaa accagaaaac cagtttgctt 780 
ctcttgaagt tattaaatcc actcatcaat 840 
atggaggagc tataaattgc acaaacgtgc 900 
aagaggaagc aagatcatta gttgaatcgg 960 
aagaagagca agtgtggcac ttccttggca 1020 
aagattccca tctctaagga ctccaagtgc 1080 
gacttcctgt taaaacttca ttttttcaaa 1140 
agtaagaatt ttaaattaaa aaaaaaaaaa 1200 

1215 



<210> 80 

<211> 2660 

<212> DNA 

<213> Homo sapiens 



<400> 80 

gcagacttga ttagcctgcc taccactgta 
ggcaatactt taaacagcgt ccatcttgct 
cacaagaaaa cgatggaatt actgcagagt 
cctggaagca accagatcat tccgtcacct 
cacagtgaga atttgaaaca ggatatcctg 
agtgccctag tggggtacca gagacagaat 
gtcagtaatc ttacccagag agtcaacctg 
gtagaaaaga aagcaaacct gtccttcagc 



gagggacttc agaagagtgt agcttccatt 60 
gtggaagcac tacagaaaac tgtggatgaa 120 
gatatgaatc agcacttctt gaaggagact 180 
tcagccacat cagaacttga caataaaacc 240 
taccttcaca actctttaga ggaggtaaac 300 
gatcttaaac tcgagggaat gaacgagaca 360 
atagaaagcg atgtggttgc tatgagcaag 420 
atgatgggtg atagatctgc cactctgaaa 480 
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agacagtctt tggwtcaagt caccaacaga acagatacag taaaaatcca aagcataaag 540 
aaagaagata gttcaaattc tcaggtatcc aagctaagag agaaactcca gctgatcagt 600 
gctcttacaa acaaacctga gagcaacmgg cctccagaga ccgccgatga agagcaagta 660 
gagagtttca catcaaagcc atcagcattg ccaaaatttt cacagtttct tggagaccca 720 
gttgagaaag ctgcccaact aagacctatc tccctaccag gagtttctag cactgaagat 780 
cttcaggatt tattccgcaa gactggccag gacgtggatg ggaagctgac ctaccaggaa 840 
atctggacct ccctaggttc tgctatgcca gaaccagaga gcttgagagc atttgattcc 900 
gatggagatg gaagatactc attcctggag ctaagggtag ctttaggtat ctagcttcat 960 
caggcatatt ttagaaatgg actgcctaat atctatttac ctaacaacaa aacaaccctt 1020 

acttacccat ~cagtcctcta^*gtcctccaaa"ctactgtagc^agatactttg ccacctttta~1080 

acttgtttga agaagctata taaaagttat ttttttaaag aagaagacca ttttacttat 1140 
gatgttcaga aatctatgat ttcctacaac cagtaagatc ttacatttta aaattgccag 1200 
aaaaaaaatt aaagccctct ttttttctct ttcctttttt tgaggggagg agaccttatc 1260 
ttttaaagct gggaaatgta tatagagaga gaataagcca cttttatatt tcacttaaat 1320 
ttgccttaaa ttagctgcac tttatagaga ctcagaaaat gtcttttctt taaaagatag 1380 
gccttttctg tttgtaaata tttaaatgaa agaaagcatt gtgcatattg tgtggaaagt 1440 
aggaagaatg gttttgaaca ggatatgaac aaatgactta ttaaaaattg ctgatctggt 1500 
gtaggtggca gctgaaacta catccatgtc tccataaggy atccctcaaa ggcccaggcg 1560 
ctgccagggg gtttgtcctg gtagctggag gaaccgattt cagggagtag acactggaga 1620 
caatactgac tccaggcatg gctcatggaa gtaggattct ggttctttgt tcctattccc 1680 
tcagctaatc ccaacctggg aatcagagaa gtcttgggga tttttctcat ttttagtact 1740 
atttcagggt ttatgagcat aaaaagttat ccattggggra gctccatttt ccctgctgag 1800 
tgagctagat tgccttcccc acccacccac ttaagtctgt cttaaagccg tagctggctc 1860 
ccaccaccag taccatctcc atttgaatgg cagggctaaa ttcccccagc cattatctca 1920 
cactgaccac ccagagcttt agaagagagc tgtgcttcta attttgaccc agaaaaccat 1980 
accccttgag attttaccta gaggctaacc aagagcctaa tatgtttctc tgggggatga 2040 
ctaaagccaa aaaggctgtg agatgaaaca tgtgaaataa tattcagttt ccttaccatt 2100 
accagctcag aagtagctag aggctttcta cccaaaggat gccaaagtat agcagggcag 2160 
gcctggagct agggccttca catggtggta gcaagttttt caaatctaat acaatcaagt 2220 
acaatacttc ctttaaatgc ttctgtggac ctggcatgaa agatccctag attgaaagga 2280 
ataatacctc catgtctcct gtatgttgag tctagaattg ctgtgttgtt cttagaagca 2340 
gtctttgggc aacaacttga aaggggaaaa aaaaactaca aaaacttaac tttggtatag 2400 
gccaagtcag ggagaaagta gagaaagctg tcatgccaca gacttcttta gtggagatca 2460 
tttccttttt aactttgttc aggttgccct tcaccatgga tacagtccgg tacccttaaa 2520 
catttaaggg ctgttttttt tttctttaca tgatgttcag cttggtatta accaaactta 2580 
aatttttttt ccagaagtat taaaatttag ttaaagcaaa aaaaaaaaaa aaaaaaaaaa 2640 
aaaaaaaaaa gggcggccgc 2660 

<210> 81 

<211> 1790 

<212> DNA 

<213> Homo sapiens 

<400> 81 

ccttgcccta tctgaccaca ctatttaatg tttttatctt aaatttaaaa aactgaaatc 60 
tgaaactgta tgatagtcag taggcctaaa actccccctt gactttgaga atttgaaggg 120 
attcccttcc atcctgaagt ctactttctt gtcatttaag ggtgagagaa gggaagcttc 180 
tgtgcctttc tagaaattaa caaagaacct gttgggtcct agaccagaaa tccagcacgt 240 
tatcctagca tgaaactccc ttttaaaaag tgaacaccca aagagatgtt acaaatgaag 300 
atatagcccc ttcagcatct ctggagacca ataccacaat aaggaataat aacaacctag 360 
gaataaaggc aggagttttt acataggatg cacgatatcc aaagggactt tataaacaca 420 
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agccattgag tcttaagacc tgacacatgg caaggrtagg acatgtgaga gaaaatggat 480 
ggacggttga agaaaagagg ggaaaagacc atgcagttga actaacttct ttttaatttc 540 
aaacaggtat tttttgcatc cgtgcgatct ggaggaagta gccaagtgtt tttcatgacc 600 
ctcaacagaa attccatgat gaactggtaa cagaagagca cttggcactt atcttcatgg 660 
cgttatttct aatttaaaag aacataactc atgtggactt atgccagtct agaggcagaa 720 
tcagaaggct tggttgaaca tatcgctttc cctttttcct ctccctccgc ccctcccagt 780 
acagtccatc tttcaatgtt gcagcctggt tgagaaggag agaaaaaggt ggcaggaatt 840 
tccaggagat ccccaagaat gctgccttgt ctgtggacaa agatggacca tgtgcccttc 900 
ggaattaggg atagaaacaa atattgtgtg ctcttaacga ttaagctgtg ttatggtggg 960 
ttttcaggtt tttacctttfttctttaccc" ctttactctg caagaatggg" gaaagaatgcr 1020 " " ~ 
atactgcgaa aatgagtctt ttaaattctg tctgcctact agttttaagt atatggtatg 1080 
ttgtaaaatt tccaatgatg agagacagca caataaatgt accttatctc cttaggctga 1140 
aggccataac tacatagtgg agtaatttaa gaactctctt gccttcacca acccaaaagg 1200 
ttgctttttg atagcaactg gctaatgaat ttttaaaaga gaagaaaaat actagttttc 1260 
ccctcttttg ggaaatagat tttaaatggc taaactacta gccttaaaac tactagtcta 1320 
ataaaatcaa ctaccacttt tgtgaatctg acaggccaca tttttatatg gccctttaca 1380 
gaatggagtg tgttgaacag gatactaacg ccattgagtt gagctggcct agcgatggag 1440 
ggacactcta acacaacttt ccctcagcta ttatgcaaca gatcagggaa aaagatggga 1500 
tgacagatgg ggtcagacag aaagagcttc tgggaaacaa gcttacatag tcttttttaa 1560 
aatgcacaaa gcctcccagc taagaggtca cttggtttgg gcttcattag gactgagact 1620 
ttgttgagtt ctttctggga cttggagagt ggatgatatt caggctctga acattcccag 1680 
cgctctcccg agggtgccac tttctcaaga tgaaaactgt gactgaaaaa attaataata 1740 
aatgtttctg agctgcaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1790 

<210> 82 
<211> 1350 
<212> DNA 

<213> Homo sapiens 



<400> 82 

agtgggcggg ccatttcttg ttctctctcc 
gaaaggtaac cgaagcggct caggaaggca 
agtatcgtaa gtaaccaggc tcagccggtt 
aagatcagac tcgggcttct tcacttcctt 
tccggggagg ggccgagttt tcttcgaaga 
tgtagtacct ctgctgttgt tggggggttt 
tgtcgttact tgcggctccg tggtgaagct 
ctcacacgac gtgcgctatg ggtcaggtag 
tgtggatgac agcaacagtt actggaggat 
gggaaccccc atcaagtgtg gccagcccat 
cctccatagt caccacttca cttcacctct 
tgaggaaggt gaaggtgatt atctggatga 
ggtgagagat ggtgaggtgc ggttcaaaca 
aggagaacaa tatggtcgac ctatcagtgg 
aagtcagaac aactactgga aagccatgga 
gaaggcagaa gcccaccatg cagagctgtg 
acaatgttca cagacatctg ttgctgcctc 
gcagtggcca tgtcaccatt gagatgaaga 
aagcttcagc cctgcacatt tgaactagtc 
tctgagtaga ggacttgctg gtaaaggggc 
actgagggaa acatccctct tagctgggaa 



cgctctcgga agctttcgtc tcgtgggtgc 60 
gctgtcactg agcccctgga acagagcgag 120 
tctcaggccg ctctagtcaa ataaaccata 180 
ctctccgtgg tttcgccatt agcttccggt 240 
tttggggctc cgcgatacag ttaggatggc 300 
gtggagcgct gtgggagcgt ccagcctggg 360 
actcaatacg cgccacaacg tccgactgca 420 
tgggcagcag tcagtgacag gtgtaacctc 480 
acgggggaag agtgccacag tgtgtgagag 540 
ccggctgaca catgtcaaca ctggccgaaa 600 
ttctggaaac caggaagtga gtgcttttgg 660 
ctggacagtg ctctgtaatg gaccctactg 720 
ctcttccact gaggtactgc tgtctgtcac 780 
gcaaaaagag gtgcatggca tggcccagcc 840 
aggcatcttc atgaagccca gtgagttgtt 900 
aatctagagg ctctgagcca ctgttaacgc 960 
accttgggat ccctgccaca agttccttgg 1020 
tatacaacag aaaatagtgg ctgtgtttgg 1080 
actctcccag acttgcgtgg gtcagttctt 1140 
agatgctttt tattagtact gataaaacaa 1200 
acttttactc ttcaggagct tggcatcatg 1260 
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gactgttaat gtatgtgatt ttccccctat tttctctctc caaaatgata aaaacaataa 1320 
ttttaaaaaa aaaaaaaaaa aaactcgagg 1350 

<210> 83 

<211> 1746 

<212> DNA 

<213> Homo sapiens 

<400> 83 
~~ggcatcagt~a~aggtcT:~gtat tra 
attgttttga gaaattctct gatgtttttc ttcttcaggt ttcacgtgcc acgatcatgg 120 
tgccacggta ctgcagtatg cacccaaaca gcaactccta atctcggggg gtaggaaaag 180 
acacgtctgc atttttgaca tcargcaaag gcagctcatt cacacgttcc aggcccatga 240 
ctcagctatt aaggctctgg ccttggatcc ctatgaggaa tattttacca caggttcagc 300 
agaaggtaac ataaaggttt ggagattgac aggccatggc ctaattcatt catttaaaag 360 
tgaacatgct aagcagtcca tatttcgaaa cattggggct ggagtcatgc agattgacat 420 
catccagggc aatcggctct tctcctgtgg tgcagatggc acgctgaaaa ccagggtttt 480 
gcccaatgct tttaacatcc ctaacagaat tcttgacatt ctataaagat tggggtttta 540 
tttttatata catttcagtt aaaaggcaca ctacagtcat cactaggcaa ttctgctttc 600 
taagcagttg tattgaaaac agagaatctc tgtgtagaat ttgaatatga cccaagctga 660 
gtattatcta aacaggttgg tggaatgaat gcgcatgtac cttattatgc tgacatacta 720 
aaaaaaataa aacctagtat tgtatgaagg atagctattc tttacagcat ttagcaaacc 780 
tgattcagaa aacatttgag attagcaaat tagtaacttg aaataatgaa aaggacgttt 840 
ataccaaatt aaggaagaaa atgttgctga tttgggtttt tcttcctgtt cttaccactg 900 
actgaagcat gcctgcagtc tcctcctctg ttgaatgaag gataatcata aggtgtttgt 960 
taggagcgct agaccacctg gaaaactttc ttagctgtgg agcagtgcgc agtgaccagt 1020 
tctctgctgt gagaggccgt ttccattctt tcctgctgaa tatttttcct gttagtgttt 1080 
atactgagct agtactgtaa cttgcaaatg agtgcaaatt taaatgcaat gttttactca 1140 
caatttgcac attcacattt tttggactgc tagtttttct atttaaatat ttgccttcat 1200 
gttaggaatg tactatgtga acatgacata tttgtagtta accaaacaca ccttcttagt 1260 
ccagtttagt actttttctt ttcgtgtatt caaggttaaa cacccaaaca tttaaggata 1320 
tgttgaaact acaccaatag agcatttcat atcataatta aaatgaatgt taggcttctt 1380 
gtggccagtt aatagttgat gagattggtg acattattta ttgccacagc ctattgtata 1440 
aactatgcag agttaaatat ttgcttgtaa aatattagcc aatgttgtca ttattttgat 1500 
gtatttcctt ggttatgacc aaaaatatgt tgagatactg aaactaatgt ctgtgtgttt 1560 
aaatgtttac cagcaaattg tcttatcatg ttaatgagaa tgttcaatgc ctgtgtggta 1620 
aatagtaaat acaatggcat aaaagtaact ttctctgaag atgtgatgtt caggctgtga 1680 
aatatatatg taaaagaaaa ataaatgtta tttgttagaa aaaaaaaaaa aaaaaaaaaa 1740 
ctcgta 1746 

<210> 84 

<211> 1491 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 

<222> (176) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (711) 

<223> n equals a,t f g, or c 
<400> 84 

cccacgcgtc cgaatcaaca aagaatctga agtttacaag atgcttcagg agaaacagga 60 
gttgaatgaa cccctgaaac agtctacctc tttcctgatt ttgcaggaaa tcctggagtc 120 
tgagataaaa ggggatctca acaaccctca ggattcagaa gtgttaaaac tcctgnaccc 180 
traagtgrmt gcatcaattg gaaatgctca gaaggtgccc atgtgtgaca aatgtggtcc 240 
fggcattgta ~ggca~tgtttg~ tfaaagctgcg "gggaccatca ~tcccc tccct gaatgttacg ~3 0 0" 
tgtgcactga ttgtgacamt cacccgaaag agaagggctt tttttttttt tttccatcaa 360 
atctactgtg aagagcatgc ccaggagcaa gtcacaccac ttgagggtac gatgtgatca 420 
tcatgttccc caagtgatcc agcagacctg cactgaccac cgttctccag ccagcctctg 480 
ctgcagctag ttctctaaat gttctggcct tgtctcttga aagttctgta cttattcccc 540 
caccccccaa cccgcttacc ttggttttat ccctgctcat tgaaccttga gtcccttgtc 600 
ttggttaact gactcacact gactgtgtgg tgcccgccca cttttacaat gaatggcaaa 660 
ctgtttttgt tcagtgtccc cttgccggca acactgtgta ccttcctccc ntcagttctt 720 
ctctgctgca aatggacatc agccacattt gaaccaaatc aaatataata tgtctgacat 780 
tgatttcatt tttgctccat ctatagactc ccagaaaaaa raaawaaaaa aaatgcaaag 840 
aaaatttaaa tgaacaaaca gacccttctg gaacctactg tgacatgaga tgtgtccaca 900 
aggcgaggtt tcaggcacac actgaaggag catctgctgg acagccctcc ccgcccccaa 960 
gtccttacca acctgtgcca ctgcataccc tgtaaaaagt gtgtggtggt tggtaatgga 1020 
ggagttttga agaataagac attrggrgaa aaaatcgacy cctatgatgt aataataaga 1080 
atgaataatg gtcctgtttt aggacatgaa gaagaagttg ggagaaggac aaccttccga 1140 
cttttttatc cagaatctgt tttttccaga tccctattca caatgaccct aatacgacag 1200 
tgattcctca ctgcttttaa. gccacatgat ttaaggtggc tgttggaatt gttgatgggt 1260 
gacaaaataa acactaatgg tttttggaag aaaccagcct taaacctgat ttataaacct 1320 
tatcaaatcc gaatattaga tcctttcatt atcagaacag cagcttatga actgcttcat 1380 
tttccaaaag tgtttcccaa aaatcagaaa cctaaacacc caacaacagg aattattgcc 1440 
atttttacat aacctctatg attttaataa aaaaaattat gtaaaaaaaa a 1491 

<210> 85 
<211> 968 
<212> DNA 

<213> Homo sapiens 
<400> 85 

ctgcagttaa gtgaaaagaa aatccagcct ccccctccaa aaaaaaaaaa aaaaaaaaaa 60 
atttaatttt taaaaattag tggtatggca ataagacact tcagaggcta tcttaacctc 120 
tgaataccca tcttctagtt taaagacaga gacatcccat ctggaaaatg ttaacttgtg 180 
ttgccatctc gttgccggag taagtagaca taagacagag tttaagaagt aaaaatatag 240 
aaaaattttg atggtcacaa tgagataaat attagaatat tactattcca atgattaaat 300 
gaggatcttg aaataaattc tgaagtcttc caatttttac atttattgga ggggtccctg 360 
agttctgtca acttttttat ttaagtctct tgctcttatt ttgtgcataa atgttaaacc 420 
ttccaaaaat gaaatgttag ctttctttct tttacttttt attaaattta atagaaaata 480 
tgacctgagt agttaaaaag tattttgcat tatttgcagt aagatgtctc tagcactgct 540 
caaagggcaa attttaaaac ttcagtctgg gtgaaagatt tgctagtttt acagaaagat 600 
ttgctatctt aaactcaagc tggtttttct gttctcatgt aagtgactgg gatgctgtct 660 
tatgaattct tccaaggtca tgtttgtgaa ataaacatta catgagagct ttcctgtcat 720 
ctacactata tgttgtctgg agtgttgaac aaatttattt tagtttctaa gttgtaatct 780 
atcctcatat ggtctatacg attttgaatg tgtgccacta catactgaga tgataatgct 840 
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gtacaatttt aagtggtagc agtttctgta tgcagtaggc tgaaatattt tgatgaactg 900 
cttaattttt ggattttatt ttttaagttg tataatttat tttcttgcaa aataaaaatg 960 
taatataa 968 

<210> 86 
<211> 3068 
<212> DNA 

<213> Homo sapiens 

<400> "86" " -• 

cgacagaagg ggaggttgtt tttataagag gcgtcattgg cgcccgagct gtgaccgccg 60 
ccactggggc agccagcaca atcgggcgga ggtggcgctg ccccttcaga cctgaaagat 120 
gtctgaaaat tccagtgaca gtgattcatc ttgtggttgg actgtcatca gtcatgaggg 180 
gtcagatata gaaatgttga attctgtgac ccccactgac agctgtgagc ccgccccaga 240 
atgttcatct ttagagcaag aggagcttca agcattgcag atagagcaag gagaaagcag 300 
ccaaaatggc acagtgctta tggaagaaac tgcttatcca gctttggagg aaaccagctc 360 
aacaattgag gcagaggaac aaaagatacc cgaagacagt atctatattg gaactgccag 420 
tgatgattct gatattgtta cccttgagcc acctaagtta gaagaaattg gaaatcaaga 480 
agttgtcatt gttgaagaag cacagagttc agaagacttt aacatgggct cttcctctag 540 
cagccagtat actttctgtc agccagaaac tgtattttca tctcagccta gtgacgatga 600 
atcaagtagt gatgaaacca gtaatcagcc cagtcctgcc tttagacgac gccgtgctag 660 
gaagaagacc gtttctgctt cagaatctga agaccggcta gttgctgaac aagaaactga 720 
accttctaag gagttgagta aacgtcagtt cagtagtggt ctcaataagt gtgttatact 780 
tgctttggtg attgcaatca gcatgggatt tggccatttc tatggcacaa ttcagattca 840 
gaagcgtcaa cagttagtca gaaagataca tgaagatgaa ttgaatgata tgaaggatta 900 
tctttcccag tgtcaacagg aacaagaatc ttttatagat tataagtcat tgaaagaaaa 960 
tcttgcaagg tgttggacac ttactgaagc agagaagatg tcctttgaaa ctcagaaaac 1020 
gaaccttgct acagaaaatc agtatttaag agtatccytg gagaaggaag aaaaagcctt 1080 
atcctcatta caggaagagt taaacaaact aagagaacag attagaatat tggaagataa 1140 
agggacaagt actgaattag ttaaagaaaa tcagaaactt aagcagcatt tggaagagga 1200 
aaagcagaaa aaacacagct ttcttagtca aagggagact ctgttgacag aagcaaagat 1260 
gctaaagaga gaactggaga gagaacgact agtaactacg gctttaaggg gggaactcca 1320 
gcagttaagt ggtagtcagt tacatggcaa gtcagattct cccaatgtat atactgaaaa 1380 
aaaggaaata gcaatcttac gggaaagact cactgagctg gaacggaagc taaccttcga 1440 
acagcagcgt tctgatttgt gggaaagatt gtatgttgag gcaaaagatc aaaatggaaa 1500 
acaaggaaca gatggaaaaa agaaaggggg cagaggaagc cacagggcta aaaataagtc 1560 
aaaggaaaca tttttgggtt cagttaagga aacatttgat gccatgaaga attctaccaa 1620 
ggagtttgta aggcatcata aagagaaaat taagcaggct aaagaagctg tgaaggaaaa 1680 
tctgaaaaaa ttctcagatt cagttaaatc cactttcaga cactttaaag ataccaccaa 1740 
gaatatcttt gatgaaaagg gtaataaaag atttggtgct acaaaagaag cagctgaaaa 1800 
accaagaaca gtttttagtg actatttaca tccacagtat aaggcaccta cagaaaacca 1860 
tcataataga ggccctacta tgcmaaatga tggaaggaaa gaaaagccag ttcactttaa 1920 
agaattcaga aaaaatacaa attcaaagaa atgcagtcct gggcatgatt gtagagaaaa 1980 
ttctcattct ttcagaaagg cttgttctgg tgtatttgat tgtgctcaac aagagtccat 2040 
gagccttttt aacacagtgg tgaatcctat aaggatggat gaatttagac agataattca 2100 
aaggtacatg ttaaaagaac • tggatacttt ttgtcactgg aacgaacttg atcagttcat 2160 
caataagttt ttcctaaacg gtgtctttat acatgatcag aagctcttca ctgactttgt 2220 
taatgatgtt aaagattatc ttagaaacat gaaggaatat gaagtagata atgatggagt 2280 
atttgagaag ttggatgaat atatatatag acacttcttt ggtcacactt tttcccctcc 2340 
atatggaccc aggtcggttt acataaaacc gtgtcattac agtagtttgt aacatttgta 2400 
gattggatag catttttatg atttgatgag tttcttgtaa ggttaccgtt tctaagagtt 2460 
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gtgctttatg gccactgaga gaattcagaa 
agctgttaca aatggaacat ttcattataa 
aatttttatc ttaaaaatca gttaagaata 
cttttcatta tagtttatat gaaaagatca 
ttatgtattt attcactttt ggaagctagg 
agaagagctc atatataata attctaatgt 
accagcttag ttatgatact tagtcacata 
aggcaaacta agcaagtcaa attctaatgt 
tcatctttat attctgtaac atgaaactta 
acctttgaaa tacttaatct "ttctgaataa 
aaaaaaaa 



taaattgaaa gatggagtct aaaaattatt 2520 
cgtgatcact ttgacttgag caaatggttt 2580 
tataaaatcc tactttggcc aagtttgttt 2640 
ccttaagtga aattattttc ctttaatctt 2700 
aatgagcaac acaaatttta ctctgaagtc 2760 
cccacctatt ttcacttgtc cattccatgt 2820 
attatctttg ataaaggtag aggcacaaag 2880 
gtgtacttca taataatttt ttatccattt 2940 
cctaatcttc aaatgttagc ttcatttttt 3000 
atataatgtg tctataaaat aaaaaaaaaa 3060 

3068 



<210> 87 
<211> 2230 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (2227) 

<223> n equals a,t,g, or c 



<400> 87 

ggcacagccg tgctccgggt aagatggcag 
ggcggccggt gaccctcacc cacgtcgaat 
• ttgcctacct gagcctcagc cctgtatttg 
ttaagcggga gtgcacacga tctccttcct 
ctggctgatc aaaaacgtca tccaggagcc 
gggcaccaag tacgggatgc cctccagcca 
ttccttcctt ttcctgtatt taagaatgca 
gctgtggagg cacgtgctct ccctgggact 
cagggtctac ctgctgtacc acacctggag 
cctcatggcc atcgcctggt tcatcttcac 
gatagcagcc tggcctgtct ccgagttctt 
cgtactctgg tttgagtaca cggtaacccg 
ggggacgaaa ctgcagtgac cagtgggtgt 
acgatgcctt gcaggatgga caggatgaca 
ccaagtcacc aagtggagcc tttttttttc 
aaagggctga accagcccct caaccaggac 
ccagagaccc tcgctgtgct gctgccagcc 
gggcacctgg gtgtggggtg gaggaggagg 
tccaggtggc gtgagaagta cacactattt 
ttttggagct ggaagaatct gctctccggt 
agcttcccag gcccttcgcc ctatgcccag 
gcctgggtgc caggaggagg ggagcatacc 
agaacctcgg tcagtgtttc cctgtctggg 
ggctgctgtc gttgtgttct accccgtact 
ccctgtccct aagacaataa tcgctttctg 
acccaagctg tttacagctc tttcttgtcc 
cacgtgaaca aaatgggaag gagccgtgag 
ccctcgtcct tccctctgtg tgctctgaat 



cggacggaca gtgctcgctc cccgcttcat 60 
atcctgcagg tgatctctcy ggccacctcc 120 
tcatcgtcgg tttcgtgacc ctcatcatat 180 
tgggggcctg gcactgaacg agggggtcaa 24 0 
acggccctgt ggaggccccc acacagcagt 300 
ttcccagttt atgtggttct tctccgtcta 360 
ccaaacaaac aacgccaggt tcctggactt 420 
cctcgctgtg gccttcctag tctcctacag 480 
ccaggtgctc tatggaggca tcgctggagg 540 
ccaggaggtc ctcaccccgc tgttccccag 600 
cctaatccga gacacaagcc tcattcccaa 660 
ggcagaagcc aggmacagac aacgcaagct 720 
ggctgggtcc agcctccaga tctggcccgc 780 
gacagggacg aagcagagac ctctacagac 840 
ttattttaat tttaatgaac aaggtggacc 900 
cctggggggc ctgctgcctg ggggccgtgg 960 
cctggctggg gcagaaagtg ccctcggcat 1020 
gctcgcgcct ctggtctcgg ggccaggaat 1080 
attttttggt tttktcagag gcaggcagga 1140 
ggctgccctg tgaacagagg gctcccggtc 1200 
aggcagactg cctctccctg ggccggggtg 1260 
ccacaccctc cctgccaccg ttgccgttcc 1320 
ggcagggccc agagcgagca cgcgtctggc 1380 
gacccaacac cacaagggct ttctctggtc 1440 
acaaaggagc ctgcacattt gggtgagcag 1500 
tgccatccag tagcagttag tcttcatccc 1560 
gagaggagtg aggcaacagg cacccgaagt 1620 
atgtccttgt ccttcctgac ccatctctga 1680 
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ccagctggga acctgcttgg ggtccccctc 
tccctatcag cctggttcgt gggagggctc 
tctgaaaggg agttgtggag aggagacgcc 
ctgggtcact cgggatctgt gttcgaatcc 
acctgctgct gaagcacaat gttttggtgc 
caaaagccat tccagatgcc aagaccaggg 
catgtttccc tcccgttatt tttatttttt 
gtggtttgat ttaagaaaaa tcaatgaaat 
aactctgaaa aaaaaaaaaa aaaaaaaaaa 
cgcatcncat 



aaacctgtgt ctggggtgtg ggctcacaga 1740 
ttcctaaagg gacccccatc tctaagtcac 1800 
tccagactct cagaagtttt gaggactgaa 1860 
tccccacccc tttctttgtg gagtttccta 1920 
tttcttttct catttgttaa aggcagtgtc 1980 
gcttatttct agggaaggta ggtcggtttc 2040 
actttttgcc tgagacaagc cgagtatgag 2100 
tgtttactac tgttttaaaa taaaaccgta 2160 
aaaaactcga gggggggccc ggtacccaat 2220 

. -2230 



<210> 88 

<211> 1163 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (159) 

<223> n equals a,t,g, or c 



<400> 88 

actgccccaa gctcaaggag atcaatttcc 
agaagatggt cagcggctgc cagaccagat 
gtggtggcgg gaaagggcaa gggccgtgcg 
gaggagggag aggaagcaga ggcgggaagg 
tgccggccgg ctgctgctca gggtcctgca 
cagagtgagc cccgaggtcc gggatgtgcg 
catggacctg cagccaggga atgcactcaa 
cgaagatctc tgtgagaaga ggacggctgc 
caaagggccc ctgctgtact gcgcccggcc 
gcggaaagaa gccaaggcca aggagctggt 
gaggaagcag aagaagcggc agagtgtgtc 
tggaaatgaa aattacccgt gtcttgtgga 
aataaccaac agtgagaaga caaaggttaa 
aacaagtgcc accagtctgc agatttgcaa 
ggcagaaatg aaaaagtaca ctttagaaaa 
agccgatgca gtctctggac aacttccaga 
cgggccctcc cttctggtgg tggagcaggt 
ggtggtgtac ccgtccaagg ccgacctggc 
ctgacsccag ggccgcctgt ccgcgtttgt 
caatgctgaa ttatccgtta gat 

<210> 89 

<211> 1939 

<212> DNA 

<213> Homo sapiens 



gtgggaacaa gctgagggac aagcgcctgg 60 
ccatcctgga gtacctgcgc gtcggaggcc 120 
agggctcgna gaaggaagag agccggagaa 180 
tggtgatggg gargagcagg acgtgggaga 240 
cgtctctgaa aaccccgtac ctctgacagt 300 
gccctacatt gtgggggccg tggtgcgagg 360 
gcgcttcctc acctcgcaga ccaagctcca 420 
cacccttgcc acccacgagc tccgtgccgt 480 
cccacaggac ctcaagattg tccccttggg 540 
gcggcagctg cagctggagg ccgaggagca 600 
gggcctgcac agataccttc acttgctgga 660 
tgcagacggt gatgtgattt ccttcccacc 720 
gaaaacgact tctgatttgt ttttggaagt 780 
ggatgtcatg gatgccctca ttctgaaaat 840 
taaagaggaa ggatcactct cagatactga 900 
tcccacaacg aatcccagtg ctggaaagga 960 
ccgggtggtg gatctggaag ggagcctgaa 1020 
cactgcccct ccccacgtga ctgtcgtgcs 1080 
ttggccggtt ttgcggaggt ttctatgcgg 1140 

1163 

! 

i 



<220> 

<221> misc feature 
<222> (20) 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (31) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
~<222> (33j 

<223> n equals a,t f g, or c 
<220> 

<221> misc feature 
<222> (1609) 

<223> n equals a,t,g, or c 
<400> 89 

agcaacctat agatcatgan aggcaacggt 
tcgacccacg cgtccrgcgg taaccgccac 
agactcagac aagagtagcg acaacagtgg 
gtcggtctcg aaacgagccc gaaaggcctc 
atccgaagag gagaactcgg aaagctcatc 
cacacctgag aagaaagcag cggtccgggc 
aaaaaagaag gcgccgtcag cctccgactc 
gcctgagccg gtggccatgg cgcggtcggc 
cgactccgat gtgtctgtga agaagcctcc 
cccgaagccg cgagggcgga aaccgaagcc 
cagtgacagc gacgaggtgg accgcatcag 
gcgcgagctg gaggcccggc ggcggcgaga 
gcaggagaag gaggagaagg agcggaggcg 
gggcagcggc ggcagcagcg gggacgagct 
gggacgcaag ggccggggcc ggggtccccc 
gctggagaga gaggccaaga aatcagcgaa 
caggaaacct ggccagaagg agaagagagt 
cgtgaaggtg gagcggaccc ggaagcggtc 
gaagaagaaa gagccctccg tggaggagaa 
tgccctaaag gtcgacagcc cggacgtgaa 
aaccctgcag gtgacctctc agatcctcca 
gaagattcgc cgttacaaag cgaacaagga 
ccggctcaag tcgcgggtcc tcggcccaaa 
tgggatggag aaggagaagg ccgaggagaa 
rgccccccag gagaaaggcg gargacaagc 
gcgaggccac atcacagaag ggggagagcg 
actcggagga ggggccaagg tgtggctcct 
gtcccgacct ggacaggcct gggagcgacc 
cggaggccct ggacgaggag agctgagccg 
tcaggctgcc cctctccttc cccggctcgc 
gctgtgctgt ttgtatttgt tcccttgggt 
caaccaacat gaaatgacta taaayggttt 
ccgctctaga ggatccctc 



nanctgacag 


taccggtcgg 


aattcccggg 


60 


agctgccagc 


gacaggatgg 


agagcgactc 


120 


cctgaagagg 


aagacgcctg 


cgctaaagat 


180 


cagcgacctg 


gatcaggcca 


gcgtgtcccc 


240 


tgagtcggag 


aagaccagcg 


accaggactt 


300 


gccacggagg 


ggccctctgg 


ggggacggaa 


360 


cgactccaag 


gccgattcgg 


acggggccaa 


420 


a t* c c f~ c c i" c c 


tectcttcct 


cctcctcctc 


480 


gaggggcagg 


aagccagcgg 


agaagcctct 


540 


tgaacggcct 


ccgtccagct 


ccagcagtga 


600 


tgagtggaag 


cggcgggacg 


aggcgcggag 


660 


gcaggaggag 


gagctgcggc 


gcctgcggga 


720 


cgagcgggcc 


gaccgcgggg 


aggctgagcg 


780 


cagggaggac 


gatgagcccg 


tcaagaagcg 


840 


gtcctcctct 


gactccgagc 


ccgaggccga 


900 


gaagccgcag 


tcctcaagca 


cagagcccgc 


960 


gcggcccgag 


gagaagcaac 


aagccaagcc 


1020 


cgagggcttc 


tcgatggaca 


ggaaggtaga 


1080 


gctgcagaag 


ctgcacagtg 


agatcaagtt 


1140 


gaggtgcctg 


aatgccctag 


aggagctggg 


1200 


gaagaacaca 


gacgtggtgg 


ccaccttgaa 


1260 


cgtaatggag 


aaggcagcag 


aagtctatac 


1320 


gatcgaggcg 


gtgcagaaag 


tgaacaaggc 


1380 


gctggccggg 


gargagctgg 


ccggggagga 


1440 


ccagcaccga 


tctctcagcc 


ccagtgaatg 


1500 


cagaggacaa 


ggagcacgag 


gagggtcggg 


1560 


ctgaagacct 


gcacgacanc 


gtacgggagg 


1620 


ggcaggagcg 


cgagagggca 


cggggggact 


1680 


cgggcagcca 


ggcccagccc 


ccgcccgagc 


1740 


aggagagcag 


agcagagaac 


tgtggggaac 


1800 


ttttttttcc 


tgcctaattt 


ctgtgatttc 


1860 


tttaatgaaa 


aaaaaaaaaa 


aaaagggcgg 


1920 








1939 
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<210> 90 

<211> 2032 

<212> DNA 

<213> Homo sapiens 

<400> 90 

ggcacaggcg gccgcccgcg cgccaagttc ctcagccctt ggctcctgcc cagtgtttag 60 
ggtgttggcg gagaaaaggg gaagagtcat cgcctgtcgg ggctaggata tgatgggtga 120 
gaggtgtcaa accaaaftct" ctcggtttgg* aaacggagaa"aatctaaaaa" tgaggatgtg-~180 - 
aggaaagagt ccgctctcaa ggcgcgttgt ggtctatccg agccccgtcc cctgggctcc 240 
ctcgggctgg ggtgaggcgg gcagctacgc gtggggtagg accatcttac gctgggaccc 300 
cgccaaggag ccccaggaag taggtgaaag ggcaggggcg tggctctcgg ggcgccaccc 360 
acgctcttga aatctgggtg attgcgagcg gccgctcagc gtcccccaca ccacagaccc 420 
gcgccgccga cgacccagca gccgccatgg ctctgctccg aggtgtgttt gtagttgctg 480 
ctaagcgaac gccctttgga gcttacggag gccttctgaa agacttcact gctactgact 540 
tgtctgaatt tgctgccaag gctgccttgt ctgctggcaa agtctcacct gaaacagttg 600 
acagtgtgat tatgggcaat gtcctgcaga gttcttcaga tgctatatat ttggcaaggc 660 
atgttggttt gcgtgtggga atcccaaagg agaccccagc tctcacgatt aataggctct 720 
gtggttctgg ttttcagtcc attgtgaatg gatgtcagga aatttgtgtt aaagaagctg 780 
aagttgtttt atgtggagga accgaaagca tgagccaagc tccctactgt gtcagaaatg 840 
tgcgttttgg aaccaagctt ggatcagata tcaagctgga agattcttta tgggtatcat 900 
taacagatca gcatgtccag ctccccatgg caatgactgc agagaatctt gctgtaaaac 960 
acaaaataag cagagaagaa tgtgacaaat atgccctgca gtcacagcag agatggaaag 1020 
ctgctaatga tgctggctac tttaatgatg aaatggcacc aattgaagtg aagacaaaga 1080 
aaggaaaaca gacaatgcag gtagacgagc atgctcggcc ccaaaccacc ctggaacagt 1140 
tacagaaact tcctccagta ttcaagaaag atggaactgt tactgcaggg aatgcatcgg 1200 
gtgtagctga tggtgctgga gctgttatca tagctagtga agatgctgtt aagaaacata 1260 
acttcacacc actggcaaga attgtgggct actttgtatc tggatgtgat ccctctatca 1320 
tgggtattgg tcctgtccct gctatcagtg gggcactgaa gaaagcagga ctgagtctta 1380 
aggacatgga tttggtagag gtgaatgaag cttttgctcc ccagtacttg gctgttgaga 1440 
ggagtttgga tcttgacata agtaaaacca atgtgaatgg aggagccatt gctttgggtc 1500 
acccactggg aggatctgga tcaagaatta ctgcacacct ggttcacgaa ttaaggcgtc 1560 
gaggtggaaa atatgccgtt ggatcagctt gcattggagg tggccaaggt attgctgtca 1620 
tcattcagag cacagcctga agagaccagt gagctcactg tgacccatcc ttactctact 1680 
tggccaggcc acagtaaaac aagtgacctt cagagcagct gccacaactg gccatgccct 1740 
gccattgaaa cagtgattaa gtttgatcaa gccatggtga cacaaaaatg cattgatcat 1800 
gaataggagc ccatgctaga agtacattct ctcagatttg aaccagtgaa atatgatgta 1860 
tttctgagct aaaactcaac tatagaagac attaaaagaa atcgtattct tgccaagtaa 1920 
ccaccacttc tgccttagat aatatgatta taaggaaatc aaataaatgt tgccttaact 1980 
tcaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aagggggagg gg 2032 

<210> 91 
<211> 1788 
<212> DNA 

<213> Homo sapiens 
<400> 91 

ttcccaccgg cttccccaga ggtggaagaa acccgaracg ttccgaagtc aacgcaagca 60 
aaggggagtg cgggtcgggg aggaatattc ttttggaaac gtaatattgg ccttggggct 120 
ctccagccct ttgggacttc caatgggato ttagaagcag ccgaagcagc gtgagggcgg 180 
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cagccagggc cagccacgat ttgaacgctc tgccttgcag ctcttctgga ccgaggagcc 24 0 
caaagcccta ccctcaccat tcaccaggtt acagttctta tccgcgtgaa tacacatggc 300 
tctgttacga aaaattaatc aggtgctgct gttccttctg atcgtgaccc tctgtgtgat 360 
tctgtataag aaagttcata aggggactgt gcccaagaat gacgcagatg atgaatccga 420 
gactcctgaa gaactggaag aagagattcc tgtggtgatt tgtgctgcag cagggaggat 480 
gggtgccact atggctgcca tcaatagcat ctacagcaac actgacgcca acatcttgtt 540 
ctatgtagtg ggactccgga atactctgac tcgaatacga aaatggattg aacattccaa 600 
actgagagaa ataaacttta aaatcgtgga attcaacccg atggtcctca aagggaagat 660 
_cagaccagac_ tca^gag^ _ctg_aa^tgct ccagcctctg aactttgttc gattttatct 720 
ccctctactt atccaccaac acgaagaaag tcatctattt ggacgatgat gtaa^t^gtac'^780 
aaggtgatat ccaagaactg tatgacacca ccttggccct gggccacgcg gcggctttct 840 
cagatgactg cgatttgccc tctgctcagg acataaacag actcgtggga cttcagaaca 900 
catatatggg ctatctggac taccggaaga aggccatcaa ggaccttggc atcagcccca 960 
gcacctgctc tttcaatcct ggtgtgattg ttgccaacat gacagaatgg aagcaccagc 1020 
gcatcaccaa gcaattggag aaatggatgc aaaagaatgt ggaggaaaac ctctatagca 1080 
gctccctggg aggaggggtg gccacctccc cartgctgat tgtgtttcat gggaaatatt 1140 
ccacaattaa ccccctgtgg cacataaggc acctgggctg gaatccagat gccagatatt 1200 
cggagcattt tctgcaggaa gctaaattac tccactggaa tggaagacat aaaccttggg 1260 
acttccctag tgttcacaac gacttatggg aaagctggtt tgttcctgac cctgcaggga 1320 
tatttaaact caatcaccat agctgatata actctaccct taaaatattc cctgtataga 1380 
aatgtggaat tgtccctttg tagccaacta taacattgtt ctttatgaat attacctttg 1440 
atacatatga tccacaatat aaaaaccaaa aactactgtg tgcaaattat accttggacc 1500 
atataggcat tgattaactt ctttaagtac atgtgataac tatggaaatc aagattatgt 1560 
gactgaaaaa cataaaggaa gagacccatc tagataacag caatcaacct gcttaattct 1620 
gaatgacaat tatatccaca aatttttaaa acttctacat gtatttttca catgaagatc 1680 
tccttaacag gttgccaacc ttttctttta taaaactatt acatttaaaa tatggacgtc 1740 
tgaaaaataa aatattcatc atttttaaaa aaaaaaaaaa aaaaaaaa 1788 

<210> 92 

<211> 495 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (402) 

<223> n equals a,t,g, or c 
<400> 92 

gggtcgaccc acgcgtccga ccacattcct cctctaaaga agcccctggg agcacagctc 60 
atcaccatgg actggacctg gaggttcctc tttgtggtgg cagcagctac aggtgtccag 120 
tcccaggtgc agctggtgca gtctggggct gaggtgaaga agcctgggtc ctcggtgaag 180 
gtctcctgca aggcttctgg aggcaccttc agcagctatg ctatcagctg ggtgcgacag 240 
gcccctggac aagggcttga gtggatggga gggatcatcc ctatctttgg tacagcaaac 300 
tacgcacaga agttccaggg cagagtcacg attaccgcgg acgaatccac gagcacagcc 360 
tacatggagc tgagcagcct gagatctgag gacacggcca tntattactg tgcgaraagk 420 
ccctmagcgg gttatctatc ccaactacta ccacggtatg gacgtctggg gccaagggac 480 
cacggtcacc gtctc 495 



<210> 93 
<211> 1377 



WO 00/55351 



64 



PCT/US00/05883 



<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1367) 

<223> n equals a,t,g, or c 
<220> 

<22T>~ml.sc" feature 
<222> (1371) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1376) 

<223> n equals a,t,g, or c 
<400> 93 

ggacccacgc gtccgagact tttgaaggaa 
agagttgggt gttctaggtc ctgttcttca 
tataacagct taggcagtca ttgcctagtt 
caccaacatg tatttaattg tatgatttat 
atttttctta tatttggctt tcctagttcc 
ttttttaatt aatttctgtc gaactgaagt 
aaaaatattt tgtatcatgc agtcaaagaa 
gaagtagasg atatggaaga aaattaagtg 
actgggatta cttaaccttg aatgatgata 
accatcagtg ccaagaaatt ctctttgtag 
tagcatatgt cacagctcct gtgattcaat 
cactatatag ctgttttgta ttatagtgta 
atgatgtatt tatttttggt aaaaaataaa 
aaatgtgacc ttgtacagtt tactaaaatt 
actgtgagaa taggacacaa acaccagcta 
acagcagtca tgtcataatc agaaaattac 
aaagtatata aagtagatac taaatacaga 
gtacaattaa acattttcaa aaggtgtaat 
ttatgtgaac ttttaaagct aaatattaaa 
tacatttaat gatgtatttt tttaaaacat 
catatggctt tgtacattaa agttgaaagg 
tcaaaaaaaa aaaaaaaaaa aaaamamaaa 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 

<210> 94 

<211> 2819 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (82) 



gaaatcaatt atgatgataa actacaggta 60 
ggctttttat attcagaaat atgatacatg 120 
ggtcacatta gggtgacaac caaagattaa 180 
agtgtccctt ttggcttaac actttcaaac 240 
ctattatttt tttaaatctg gaagttgtca 300 
gattagaaat atcaacatct ctttcaggtt 360 
atggtgagag ccttgaagat acacgaggat 420 
tgatccagtt tgatattttt aggttgttga 480 
tgtatgcaca ctgactttaa gcttcataaa 540 
taattacttg ttactgacac cacagcagta 600 
gttataaaac aagcagaatt ttaaaagcag 660 
tatgatgttt gtgaaaatgc cagatttaaa 720 
aaattctatg ctatattgtt gatcaagtgt 780 
actgatattt ttcactacat tgagacagtt 840 
ttgcctgcat ctgggaaatt gctgaatcgc 900 
tgccaaataa ttgtaaaatt tgtaaagtat 960 
cacttcaata ttttgttgaa gctattgact 1020 
ttatttaaaa ttgtctcatt ttggtaaaat 1080 
cttaatatgc tatgtaaata tatacatata 1140 
tggcttgctt ttgttaaagt gcaagtgtta 1200 
ggttttacat tttccattaa aaggacttta 1260 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1320 
aaaaaaaaaa aaggggnggc nttttna 1377 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (83) 

<223> n equals a,t,g, or c 
<220> 

<221> misc_ f eature_ 
<222> (84) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2816) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2817) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2818) 

<223> n equals a,t,g, or c 
<400> 94. 

ttttgtattt ttttttagta gagacagggt ttcactgtgt cagccaggat ggtcttgatc 60 
tctggcccaa gcttttaaaa cnnnaaaacg gtggccaggc acggcagcac acacttgtaa 120 
ttctagcact tcaggaggcc gagatagaag gatcactcga gcccaggaat tcgagaccag 180 
ccctgacgat ataaataggg aaagagagag agagagagag agagcgcgtg cacgcgaggg 240 
agaatgcctg cccctctcca gcctggccaa cagaaggaga tcctgtctca aagaaagtga 300 
aaatgcttca gctagaatta taggataatc ctgkgtgaga taatttacat agygactgga 360 
agagttatta aatattgctt tcttgytgct aagttctgta gttgggttag atatctaatg 420 
cgtaactatt gtgaaagtca agagattcta atttttccag aaaataatgt tgagtttcca 480 
tgaagaacag gaagtactgc cagaaacttt ccttgctaat ttcccttctc tgataaagat 540 
ggacattcac aaaaaagtaa ctgacccaag tgtggccaaa agcatgatgg cttgcctcct 600 
gtcttcactg aaggctaatg gctcccgggg agctttctgt gaagtgagac cagatgataa 660 
aagaattctg gaattttaca gcaagttagg atgttttgaa attgcaaaaa tggaaggatt 720 
tccaaaggat gtggttatac ttggtcggag cctgtgacat ttgttgacac tgtgaactgt 780 
ccaaaagtct cttaactgca ccttgtgaat ggtagttgag gtcttcatac agttcagcct 840 
ctagaatggt aacaaatcag ccaattggat tcgaaacaaa gaagactatg taaaactcac 900 
ccatcacact ttgagactac tcactggttg gaagaatata gtattgcagc aaatcctgta 960 
tgaaagagag atgtgggctt cctttttgag tcttgtgtta ggtgctgaga ccttttacat 1020 
gggcttatac agggagagag tcttcaataa atgtagtcag cactattttc tgcatccagt 1080 
gtggttgcgt ttctcacctg agagtaatca agataacatc tgtcatcttc cttggtttat 1140 
tgagtgaaat gcctctcagt cttaggggac atggcagaga tgaaagaaag aaagagtggg 1200 
tttcagaagt gtcagggtgg agtgattcca agtgggatgg ttgtggcatt agtttaagct 1260 
gaataaataa tttcaatttg gggcagttat tctgcttttt gtaaagccgt ggccaattgt 1320 
ctcctgtaat gactgttggt tcaggcatgt tgtactttgt agggacaaat gtgcatttgt 1380 
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ttgtggcaaa agcctacaat tgacaaactt gtaaatttct ttgtatataa actagctgta 1440 
acctgactat cctttgtgtt tactgttttt gtaaattttt ttcctctata aatgaaaggg 1500 
tgttggttca gaatggcact ttgaataatg taaaccagtg aaaagtggat tttctttact 1560 
tttgtctttg ggtttggggt tgtttttgtt ctttttgaag ttttattatt tttaaagtgc 1620 
ctcccaccta ggcgtaggcc atgaccattt ggggtacgag agcctaattt tgtaggactt 1680 
aatctgttga aaagtgcagt tacttctgga aattaacctc aatattaggt cagcatgtga 1740 
aatgttggat ttgacatgtc aggtagggtt cagggactga ttggtcccat ttgccctcag 1800 
gtcagttgtt taatctcaag acctgttact actgatttta ttaaatcaga gtctttaatt 1860 
_ c Jttgcatgtt tgtatctaat _ttctgaacga J^tgagcacM_tttaacca^gt 1 920 

tacctttttc ctttaaccgg attgtgaaag cttcatgtat tttaatttag attctgtgtt 1980 
tttaagggtt ctgagcatga agctggcaga tagtcggcag gactcatttt ttcatcatgg 2040 
ctggctgatt tctccataga ttgataacag tattttgtta tcttgcttct ctgtagtttt 2100 
gcatcagctg tttaactttg agctgagtga ggggagaggg gtaaagagaa agaaacttaa 2160 
gttttctttc acagaactcc accattgtgg gctttgagag agccctaaag cattgtacct .2220 
agtggtacct agtgacttcc aaccaaagcc tttgagtatg cactaaatag gtgagaagaa 2280 
aggagagaag gtttttaggt tagaaacctt taaccgatag aaggatatgg tatgttgtaa 2340 
agctggaacc aagtttgcat ttttgagggc ttgagatgaa gggaagactc ttaccagata 2400 
gtaagacagc tgagttttcc tcagttttct cgtcttaaca ctagtggaca attctagcat 2460 
tttgtttgga ggatttcaga gttaacctca tggaattcag gattttttag caagtttgct 2520 
tttggtttta tcttggcttt tagtaatcat gttggctggt ctggtcacag gtgactgtga 2580 
aacagatgcc ctggtcttgc tttcatcact ctaggatcat gaagtgctat gctatttcct 2640 
ggttatgaat attaaggttg gaattacatt tttattgatt gtttggatca gagctcagtt 2700 
cctgtagaaa acgaactgta aaagaccatg caagaggcaa aataaaactt gaagtgaatg 2760 
cttaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaannna 2819 

<210> 95 

<211> 705 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (488) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (682) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (684) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (687) 

<223> n equals a,t,g, or c 



<400> 95 
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gcggcctggc taactcctgc caggcagtgc ccttcccgga gcgtgccctc gccgctggta 60 
cggctcctac ctggtctgga aagagctggg aggcttcaca gagaaggctg tggttcccct 120 
gggcctctac actgggcagc tggccctgaa ctgggcatgg ccccccatct tctttggtgc 180 
ccgacaaatg ggctgggcct tggtggatct cctgctggtc agtggggcgg cggcagcact 240 
accgtggcct ggtaccaggt gagcccgctg gccgcccgcc tgctctaccc ctacctggcc 300 
tggctggcct tcgcgaccac actcaactac tgcgtatggc gggacaacca tggctggcgt 360 
gggggacggc ggctgccaga gtgagtgccc ggcccaccag ggactgcagc tgcaccagca 420 
ggtgccatca cgcttgtgat gtggtggccg tcacgctttc atgaccactg ggcctgctag 480 
_ tctgtcangg_ ccttggccca. jggsgtcagca gagcttca_ga_ ggjtggcccca cctgagcccc 540 
cacccgggag cagtgtcctg tgctttctgc atgcttagag catgttcttg gaacatggaa 600 
ttttataagc tgaataaagt ttttgacttc ctttaaaaaa aaaaaaaaaa aaggggggcc 660 
cgtaaccaat tggccctaaa gngngtngtt taaaattaat ggccg 705 

<210> 96. 
<211> 3472 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (55) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (69) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3457) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3466) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3470) 

<223> n equals a,t,g, or c 
<400> 96 

attaaagcca gaaccagatg atctcattga cgaagacctc aactttgtgc agganaatcc 60 
cttatctcng aaaaaaccta cagtgacact tacatatggt tcttctcgcc cttctattga 120 
aatttatcga ccacctgcaa gtagaaatgc agatagtggt gttcatttaa acaggttgca 180 
atttcaacag cagcagaata gtattcatgc tgccaagcag cttgatatgc agagtagttg 240 
ggtatatgaa acaggacgtt tgtgtgaacc agaggtgctt aacagcttag aagaaacgta 300 
tagtccgttc tttagaaaca actcggagaa aatgagtatg gaggatgaaa actttcggaa 360 
gagaaagttg cctgtggtaa gttcagttgt taaagtaaaa aaattcaatc atgatggaga 420 
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agaggaggaa gaagatgatg attacgggtc tcgaacagga agcatctcca gcagtgtgtc 480 
tgtgcctgca aagcctgaaa ggagaccttc tcttccacct tctaaacaag ctaacaagaa 540 
tctgattttg aaggctatat ctgaagctca agaatccgta acaaaaacaa ctaactactc 600 
tacagttcca cagaaacaga cacttccagt tgctcccaga actcgaactt ctcaagaaga 660 
attgctagca gaagtggtcc agggacaaag taggaccccc agaataagtc cccccattaa 720 
agaagaggaa acaaaaggag attctgtaga aaaaaatcaa ggaactcaac agaggcaatt 780 
attatcccga ctgcaaatcg acccagtaat ggcagaaact ctgcagatga gtcaagatta 840 
ctatgacatg gaatccatgg tccatgcaga cacaagatca tttattctga agaagccaaa 900 

_ _gctgtctgag gaagtagtag tggcaccaaa ccaagagtcg gggatgaaga ctgcagattc 960 

ccttcgggta ctttcaggac accttatgca gacacgagat cttgtacaac cagataaacc 1020 
tgcaagtccc aagtttatag tgacgctgga tggtgtcccc agccccccag gatacatgtc 1080 
agatcaagag gaggacatgt gctttgaagg aatgaaaccc gtaaaccaaa ctgcagcctc 1140 
aaacaaggga ctcagaggtc tcctccaccc acagcagttg cacttgctga gcaggcagct 1200 
tgaggaccca aatggtagct tttctaacgc tgagatgagt gaactgagtg tggcacagaa 1260 
accagaaaaa cttttggagc gctgcaagta ctggcctgct tgtaaaaatg gggatgagtg 1320 
tgcctaccat caccccatct caccctgcaa agccttcccc aattgtaaat ttgctgaaaa 1380 
atgtttgttt gttcacccaa attgtaaata tgatgcaaag tgtactaaac cagattgtcc 1440 
cttcactcat gtgagtagaa gaattccagt actgtctcca aaaccagttg caccaccagc 1500 
accaccttcc agtagtcagc tctgccgtta cttccctgct tgtaagaaga tggaatgtcc 1560 
cttctatcat ccaaaacatt gtaggtttaa cactcaatgt acaagaccgg actgcacatt 1620 
ctaccatccc accattaatg tcccaccacg acatgccttg aaatggattc gacctcaaac 1680 
cagcgaatag cacccagtcc tgcctggcag aagatcatgc agtttggaag ttttcatgta 1740 
ctgatgaaag atactctaca gaacttgtca aatctttgaa acttggaata tattgctttc 1800 
ataatatgaa gttttattgc ctatctatct gaagtgtcta atttttcaag tttgtaagtt 1860 
tattatgtgg ttttaacatt gggtgttttt gttttgtttt tactatgaaa agacagctta 1920 
aggaagagct aaattctgtt aaaatatttg gggcatgttt gtgcactgct gttgtgagga 1980 
tcagcatatg aaattgacat catggttagt catggtactg cagcttaggg ggctacacgg 2040 
ttgctgtgtg agtggagaga tgcagtgagg cagttgtcat tattctaaaa attgtactac 2100 
tttcactttt cccaaagatt atataatgtt cataatccac catgaaaaca gcattggcca 2160 
aaggtactga ggctgcttaa aatattcaat tctgcttttt aatttttaag tgaatttagt 2220 
ttgaaaagca tgattataca ggcctctcag gctgagtgct actttggtaa agttcccagt 2280 
tttcctgcct tctgtgacag gatgaatgag gtgggtatgg acagtggagg cagctggaat 2340 
ggcaagtgca gaaaatagga acagttctat acagtgctct catttactaa taacataatg 2400 
ccttctaaat aatttttttg ggaaactaca ttatcacaaa attatacaaa tttttttaca 2460 
agtatttaca tactgtatct gaaaacagac tttaaagtca caagattata aatgtacata 2520 
tgtattctca cattctgaaa aataacattc tcagaatcca cagaaaatat acttagttac 2580 
tactgaagat aatttttgaa atgtaaaaat tagatttaaa tagtatattt taaatgacag 2640 
aactataatt acagagatca gatcagatag gtaaactgca agatagatag gatgaaactt 2700 
ttggcctact gtattactta cagagttttt ttgtgtgtgg tttttaaaac tgttaaggca 2760 
agaagtgtca aatgctttag agttaaataa cagatcactg atttcaaaga cttggtgtat 2820 
agtgttaaaa attaaagctt aaaaggtggt tagaaaagtg gattaatgca aaaggggtaa 2880 
taaagactgc aacattctca ggaccaaatt aaactgctaa aaaaaaaaaa aaagttcatt 2940 
gacttgctta gtcgtatact caaatgatga taaacctaca tgtgcaaagg ctcacgttta 3000 
agattgtcaa gccagcagtc tactgttgtg ttgccattgc ttttccattg ggagaagaaa 3060 
gaattaacca gtcattaaac catttggtaa- gttgcacttt gctgtgctga tcccacagga 3120 ' 
aaggcttgaa acacgagaag cagcaaagac agagcacaca agtgcataag' gctgttgtct 3180 
tcggcttggg tgaaatgaca gttcctcttc attctaaagg tttactccat tgaatttaag 3240 
gcatttgttc attccagtgt tgagatgctt tgcatctctg cagaagaaat ttattttaaa 3300 
ttgtttaaat atctggaaat acttttagct atcatttata aagatagttt tgttctcagt 3360 
ttcactataa attatagaac aaatgggaaa caagggttta atttagttca gccattttac 3420 
aaggaaataa taaaatacta aaatctggak tgttcmntta cctttncccn cc 3472 
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<210> 97 
<211> 1216 
<212>. DNA 

<213> Homo sapiens 
<400> 97 

ggagcgtgac ttcatctcaa aaaaaaaaaa aaaaaaatta ttctgtacca tcacarcttt 60 
tc^caacgat ggcaagcctt atgtcttggg agcctgtttt gctaggcaaa gttacaagtg 120 
acctaatggg agctcaaatg tgtgtgtgtc tctctgtgtg" tttgtgtgtg tgtgtgcact" ISO 
caagacctct aacagcctcg aagcctgggg tggcatcccg gccttgccat tagcatgcct 240 
catgcatcat cagatgacaa ggacaaccct catgacgaag caacatgaat tagggggcct 300 
cttggccttg gtccaaaatt gtcaatcaga aatgaacata aaggactcca gagcagtggg 360 
actgtctgtc aaaagactct gtatatcttt tgtggatgag ttttgtgaga gaacagagag 420 
accattgtac ctggcacaag ggctsttcat gaaaagggag acttactggg aggtgcaaga 480 
cagtggcatt tctcctctcc tcttgctgct cagcacagcc ctggattgca gccccgaggc 540 
tgagaccaga caaagcccgg gaggcagaaa gatgctccaa gaaccaacac tatcaatgtc 600 
tttgcaaatc ctcacaggat tcctgtgggt ccagctttgg aactgggaaa cctttcttcg 660 
gatccgcact cattccactg atgccagctg cccctgaagg atgccagtac tgtggtgtgt 720 
gagtctcagc agccgcccac acgctcctaa ctctgctgca tggcagatgc ctaggtggaa 780 
atagcaaaaa caaggcccag gctggggcca gggccagagg ggaaggccct ggattctcac 840 
tcatgtgaga tcttgaatct ctttctttgt tctgtttgtt tagttagtat catctggtaa 900 
aatagttaaa aaacaacaaa aaactctgta tctgtttcta gcatgtgctg cattgactct 960 
attaatcaca tttcaaattc accctacatt cctctcctct tcactagcct ctctgaaggt 1020 
gtcctggcca gccctggaga agcactggtg tctgcagcac ccctcagttc ctgtgcctca 1080 
gcccacaggc cactgtgata atggtctgtt tagcacttct gtatttattg taagaatgat 1140 
tataatgaag atacacactg taactacaag aaattataaa tgtttttcac atcaaaaaaa 1200 
aaaaaaaaaa aaaaag 1216 

<210> 98 
<211> 1186 
<212> DNA 

<213> Homo sapiens 
<400> 98 

ggcacgagaa ataatcacct ggagtttgtt aaaccatatg gattctcagg ctcctctctt 60 
gaagattctg attcagtagg tctgggagtg gcgccctgga ttttgatcaa aattgtagag 120 
cattttaagg tgagtacctg agggagaact taaagacatc ttagttgggg agtagtcctt 180 
ttgaatttta cagctagata taatcttcag tcagataaaa tttatgggag ctggtgtctt 240 
atgcctgact cttagtaatt tcataccggt ttgaagtacg tgtgcccatg cctaaagcct 300 
tgactttcag aatgttgtct tttgattctt ctgtcttgat ttgattaggg gtgaaattta 360 
gaagtcttag taatgtaact tgaagatgtt aaacaaaaat ctcaagtaaa atgaaaagca 420 
aatatgggct actgaattaa gaaactggca ttctagtatt aaatcctcac ttcaggagct 480 
tttaaaaata ctgagacccc cccataacca gagattcaga ttcaaagact gaggatagga 540 
ccttagcatt gtagctattt aaagtttcta atgtgcaccc agggttggga atcaccaatg 600 
tgggtgtgaa aatgcctaca aagggtttta gtgccttaga agtcctaaga agcccaatct 660 
gtatcaaagc agatccattt tgcaaggatc tttcttttag aactttctca gttctcttag 720 
taagaacttt agaagtaatc ttgataataa gcacagacag cctaacagca gaggcaactt 780 
aaataactcc tgagcagttg gcactagaac agaatacttg gaatgacacc aaagttaacc 840 
aagtccagca tatgtccaaa gagttaagtg tttcatttac tgtagcattc tgggtgagaa 900 
attggttgct gaaatcttaa gacagtggtc tcaaccttgg ctgcacattg gaatcacctg 960 
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tagggtttta aagcatccaa atggtaatta acaggcagca aaacttcaga actagttctg 1020 

catctactgt gcaaagatca tgattaactg tcaagacact ggtagaacag aacaagcaaa 1080 

agattaagag ttcaaaagta aatgcaacca wtttaacatg tagtgttatt aaaaaattac 1140 

aaaggcctag accagcctgg gcaacagaga ccatgcttaa aaaaaa 1186 

<210> 99 

<211> 1120 

<212> DNA 

<213> Homo sapiens 

<400> 99 

aattcggcac gaggtgacca ggagtcgacg tgtgcagaag tcctggtaat ctggtccttg 60 
ttcccgtctg gataccagct tccttcagca gcgcaggcgg tggtccctga ggcccgtgga 120 
aggagtcaaa cttgcgggaa ttttgcagtt tatctgcagg gctgttgttt ccagcaagac 180 
ccaaagctag aaaaggagga ggaagaaact gacccgatca gtgccagaag tcattgtatt 240 
caaagaagaa taagcaagaa agaaaagaag gaaggaagag aggtagacag atacaagatg 300 
aaatcctgtc aaaaaatgga aggaaaacca gaaaatgaga gtgaaccaaa gcatgaggaa 360 
gagccaaagc ctgaggaaaa gccagaagag gaggagaagc tagaggagga ggccaaagca 420 
aaaggaactt ttagagaaag gctgattcaa tctctccagg agtttaaaga agatatacac 480 
aacaggcatt taagcaatga agatatgttt agagaagtgg atgaaataga tgagataagg 540 
agagtcagaa acaaacttat agtgatgcgt tggaaggtta atcgaaacca tccttacccc 600 
tatttaatgt agtttacctt gatttttatc tgatattaac aataccatat agcttgcttt 660 
ttattagcat ttcctgatat tcctttgtcc atatttctac ttataacctg ttgctattaa 720 
tggttttaga tgtatctctt gttatctgca tctcattgtt tattgtattt tgaaccaatc 780 
tacaagtctc tgtcttttaa taaaagaact ttacacattt gtaaaaaaga ggttcttggt 840 
aagatataaa atggaaaaag gctaagtaat atgtgaatat catatttttg aaaggtaaaa 900 
agtacatttg tatattacat atatggacat aacttgtgaa ggatgaaaga aagtacagcc 960 
tctcggtggt gggattatga atgatttttc tccttttgct tgtttgtatt ttctatattc 1020 
ctaaaattaa cacacattat tattgctaga ataataaaag ttttataaaa aagaagcaaa 1080 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa agggggggga 1120 

<210> 100 
<211> 1225 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (286) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (287) 

<223> n equals a,t,g, or c 
<220> 

<221> misc f ature 
<222> (288) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (1213) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1225) 

<223> n equals a,t,g, or c 



<400> 100 

cttgctctgt cacccaggct gggagtgcag 
ggttcaagca attcttgtgc ctcagcctcc 
cacacctggc tgattttttt tatgttttag 
gttggtctca aactcctgag ctcaggcaat 
attacaggtg tgagccacca cacccagcta 
ggggggggtc tcaatttgtt taccctggct 
ctggctccaa gcccactacc agtctcaggt 
ctcttatctg ctgccatgtg agatgtggct 
ccagccacgt rgaactgtaa gtccaataaa 
ctatttaaga tactaggatg gattgtgact 
actacattat ttccaaacca agtattccat 
aaggagggac tgtttaaggt tgccaaggtg 
agtaactctg aaatctctct taattcctgc 
caagtaggta gctgctttag cakttaaagc 
ctgaatttct gaagtggtgt ttcgtttctg 
tgtaaagtgt gctaatagaa agaatccacc 
aaattgacca acgtarctga tgtgcctcag 
ccccctcctc ccccccagct gctgccttgc 
rtgtagtcat caagacagta aatcccaggg 
ggatgagact taacttaaaa ccacttacaa 
aaaaaaaaat ttnggggggg cccgn 



tggcatgatc tctgcaacct ctacctccca 60 
caagtaactg ggactacagg tgcacgctac 120 
tagagacagg gtttcaacca tgttgcccag 180 
ccacccgcct tggcctccca aagtgctagg 240 
ttttttcttt cggttnnnaa ttttaaagtt 300 
ggtctcgaac tcccggactt aagcgatcct 360 
ttctttacta aaagatcact accttttttt 420 
ttcaccttcc gccatgattg tgaggccttc 480 
cctcttttgt aaattaaaaa aaaaaaatca 540 
gttgaggagt acttacatat cctacatttg 600 
ccaaaggaac atactgctat catagagacc 660 
aagcgagctg agaggctttg tcctcgtgcc 720 
tgtccaggca gcagaatgcc atggtttccc 780 
ccaaatgtct gttctgttga tcagaggtct 840 
gtgactgagt taatccttta caatccctct 900 
tttcaaagct gcagaaccag accgtgccct 960 
gaagtctctt gccagctgtc cctgtgaaga 1020 
acactgaagc atctcagact gtgcaaagcc 1080 
cttggttaag tgctgtgtga taacttgttt 1140 
taaacttggg aaactaccgt caaaaaaaaa 1200 

1225 



<210> 101 
<211> 1213 
<212> DNA 

<213> Homo sapiens 



<400> 101 

ggtagataaa ttgactagct gataagtaaa 
gattattgac tgtgctttta ctgtcacttt 
tgtaaaagat gctactaaca ctggaataaa 
tgttggtgag gccatccaag aagttatgga 
atatcaagtg aaaccaatcc gtaatctaaa 
tgctggaaaa acagtgccga ttgtgaaagg 
agtatatgca attgaaacct ttggtagtac 
atgttcacat tacatgaaaa attttgatgt 
aaaacacttg ttaaatgtca tcaatgaaaa 
gctggatcgc ttgggagaaa gtaaatactt 
cattgtagat ccatatccac cattatgtga 
acataccatc ctgttgcgtc caacatgtaa 



attaaaagag gaattttctc tttcaggtag 60 
taatcccaaa tatgatacgt tattaaaagc 120 
gtgtgctgga attgatgttc gtctgtgtga 180 
gtcctatgaa gttgaaatag atgggaagac 240 
tggacattca attgggcaat atagaataca 300 
aggggaggca acaagaatgg aggaaggaga 360 
aggaaaaggt gttgttcatg atgatatgga 420 
tggacatgtg ccaataaggc ttccaagaac 480 
ctttggaacc cttgccttct gccgcagatg 540 
gatggctctg aagaatctgt gtgacttggg 600 
cattaaagga tcatatacag cgcaatttga 660 
agaagttgtc agcagaggag atgactatta 720 
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aacttagtcc aaagccacct caacaccttt 
ccagaattaa tttgccacat gttgtctgtt 
catgtttaaa aaagaaggaa tttggacaaa 
aaaagctttc cggactttta aatgctaact 
ataaagctca aattagttag gaatgactta 
tttttggata tttatattgc catattctta 
ctgcacctat accctctggt gttgcttttt 
aaagacattt tcagatctga gaaaaaaaaa 
ggtmcccaat teg 

<210> 102 
<211> 1564 
<212> DNA 

<213> Homo sapiens 



attttctgag ctttgttgga aaacatgata 780 
ttaacagtgg acccatgtaa tacttttatc 840 
ggcaaaccgt ctaatgtaat taaccaacga 900 
gtttttcccc ttcctgtcta ggaaaatget 960 
tacgttttgt tttgaatacc taagagatac 1020 
ettgaatget ttgaatgact acatccagtt 1080 
aaccttcctg gaatccattt tctaaaaaat 1140 
aaaaaaaaaa aaaaaaacyc ggggggggee 1200 

1213 



<220> 

<221> misc feature 
<222> (1509) 

<223> n equals a,t,g, or c 
<400> 102 

ctgatgcagt aatatattca gtttatctat 
acagtgtttc ttatctaaag ttttgattat 
aaataaagat ttttgaccaa aatccagaaa 
gtttaataga tttttaaatg tcaatctgat 
taatgtttac ttttaattcc ttgttaaaat 
aagtgtaaat tcttcatatc tttttagatc 
tgtataatac catttttgtg catgcttgga 
tttatccatg taaaatagct atttattgaa 
ttttttttct ctcagtttaa acatcttaac 
tgcatttgga agcaagaaaa caaceggatt 
tattatcaag tgttaagcac aattcttata 
tttcctttgc cccattattt tcttatgaac 
tgttggctga tatatctttt atgtacaggg 
agtgtaactg gtgctgtgat tatagcaata 
gctagctttt taaatgttta gttttcctct 
ggatgtagaa tactgtttaa aaaatactaa 
aatcatttcc tttttaattt ttaaaatgtt 
ctaatagagc atagtgatac tatttaatta 
gaatgtaaac taacaaataa acctgaccac 
cacattgtct acaaatggaa attgaaataa 
taaaaagttc ctaatttttt cactaaatgg 
gtagatatta atattcctct tagatgacca 
taccctgtga gtatgagata aattagtgac 
aagaggaagt tgetattgea ttgattttaa 
cattattttg tatttgttgt actttaatac 
ggaatcttna aaaaaaaaaa aaaaaaaaaa 
tcta 



geattgetgg ggtcttgata taagatggaa 60 
cagcaagttg aatggacact ttagttattt 120 
atggtatgag agaaaaataa attccagcta 180 
tttagctctt agagagtget aactagctkg 240 
gaggcaataa tttgeaagat ttttgtatat 300 
taattcaata ttttctgact acttctgcca 360 
tgtgacattc ataaattgta ccactatgac 420 
ttttctttta aaagctggat ttactgggtt 480 
agaraawttg ttactgttta ttaaaagaat 540 
tgcaatcatg tgaagaaaca ataatgeett 600 
acaaactgtg ataaattctt tttgtttttt 660 
aaaccaaaaa ttcatggtga gcagttgcag 720 
aatttgaaaa ggacagtgga ttcatttaga 780 
catttgttag ttgtacttca tctttttcat 840 
tgtcatggtc agetgetgaa tttacttgaa 900 
aatttgtaca attagatcaa agaattgtgc 960 
gaggctcata aatatttgag aacatcagat 1020 
accaaagtct ctagtgaata tttcaacttt 1080 
caaggagatt gtttgcccag agtttcaaag 1140 
tttataaaat attgaegtta ctatgttttt 1200 
aggaaactat tagttttatt gttaaatatg 1260 
gtgattccaa ttgtcccagt ttgaaataag 1320 
aatcagaaca agtttcagta tcagatgttc 1380 
tatttgtaca taaacactga tttttttgag 1440 
ctggtgtaca gttccagaaa taaaaatctg 1500 
aaaaaaaaaa aaaaaaaaaa gggcggccgc 1560 

1564 



<210> 103 
<211> 1457 
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<212> DNA 

<213> Homo sapiens 
<400> 103 

aattcggcac gagccgttca agggctctta gaggtggcca aagactcaat cccccgaagt 60 
cactggaaaa agaccccagt ggtcctaaag gcaacagcag gactacgctt actgccagaa 120 
cacaaagcca aggctctgct ctttgaggta aaggagatct tcaggaagtc acctttcctg 180 
gtaccaaagg gcagtgttag catcatggat ggatccgacg aaggcatatt agcttgggtt 240 
_actgtgaatt_t_tctgacagg_ tcagctgcat ggccacagac aggagactkt ggggaccttg 300 
gacctagggg gagcctycac ccaaatcacg ttcctgcccc agtttgagaa aactctggaa 360 
caaactccta kgggctacct cacttccttt gagatgttta acagcactta taakctctat 420 
acacatagtt acttgggatt tggattgaaa gctgcaagac tagcaaccct gggagccctg 480 
gagacagaag ggactgatgg gcacactttc cggagtgcct ktttaccgag atgkttggaa 540 
gcagagtgga tctttggggg tgtgaaatac cagtatggtg scaaccaaga aggggaggtg 600 
ggctttgagc cctgctatgc cgaagtgctg agggtggtac gaggaaaact tcaccagcca 660 
gaggaggtcc agagaggttc cttctatgct ttctcttact attatgaccg agctgttgac 720 
acagacatga ttgattatga aaaggggggt attttaaaag ttgaagattt tgaaagaaaa 780 
gccagggaag tgtgtgataa cttggaaaac ttcacctcag gcagtccttt cctgtgcatg 840 
gatctcagct acatcacagc cctgttaaag gatggctttg gctttgcaga cagcacagtc 900 
ttacagctca caaagaaagt gaacaacata gagacgggct gggccttggg ggccaccttt 960 
cacctgttgc agtctctggg catctcccat tgaggccacg tacttccttg gagacctgca 1020 
tttgccaaca cctttttaag gggaggagag agcacttagt ttctgaacta gtctggggac 1080 
atcctggact tgagcctaga gatttaggtt taattaattt tacacatcta atgtgaactg 1140 
ctgcctaacc actcaagagt acacagctgg caccagagca tcacagagag ccctgtgagc 1200 
caaaaagtat agttttggaa cttaaccttg gagtgagagc ccagggacag gtccctggaa 1260 
accaaagaaa aatcgcattt caaccctttg agtgcctcat tccactgaat atttaaattt 1320 
tcctcttaaa tggtaaactg acttattgca atcccaagac ccatcaatat cagtattttt 1380 
ttcctcccta tacagtgccc tgcccaccct tatctgcacc cacctcccct gaaaaagaaa 1440 
aaaaaaaaaa ctcgtag 1457 

<210> 104 
<211> 785 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (748) 

<223> n equals a,t,g, or c 
<400> 104 

gtgctgatga aaatatggag gaaatgaaac tctcatgggt tttgcaggga atctaagtca 60 

gtgctgtgtt gtgaatgtag gtgtaccctt tgaattcata tgttgaatcc taacccccaa 120 

agcaatggca ttaagaggtg gggcctttgg ggctgggata caggagtgag ccactgcgcc 180 

tggctgatcc cagcactttt caaatgatgc cgctcaaagc cgtgacttgg cctactttga 240 

acagcaaact tgttgctgct gttgtcaacc tgaaggcctc tcaaatgcca gcttcaagca 300 

gggtgtgaat tggccagtgt cagatctcag gagtcctgtg ttgagagtgt ggctttcagc 360 

tgcggggagc tgcacttggt ggggaaagcc aggcaggtca ccctcacagc cagataatgt 420 

ggaggtcaga acccaaggaa gggagtgaga cctccactcc cagtggggga cctggccacc 480 

catccttggg gacctgagaa agcgtacttc accttggggt gaaggctggg tggggccaga 540 

gggaccagtg ccctcctcag tgcttagggg cagagccacc tgcagcaatg gtatctgcat 600 
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attagcccct ctccaccttc tttctcccgc 

tcactgcttc tttctccctg ggaagaatgc 

agaacagtgc cacaccctcg ccttaatncc 
ttagt 



tgaatcattt ccctcaaagc ccaagagctg 660 
gtggactctg cctggtgata gactgaagcc 720 
ttgctaggtg tctcagattt atgagacttc 780 

785 



<210> 105 
<211> 921 
<212> DNA 
<2_13> Homo sapiens 

<220> 

<221> misc feature 
<222> (40) 

<223> n equals a,t,g, or c 



<400> 105 

agggaaggac cctcccctag agtctctgga 
aaacagttgc cccagaaaga catgtcttgt 
attttattcg gtaataagga actttgcatg 
tgtcctggat tattaagcac cctaaatgcc 
gaggagacac agacacagag caggaggaca 
ggccacaagc ccagggacac ctggagcccc 
ccctagagcc tccaggggga actggaggat 
aggaaaatta acctcctgct tctctagact 
tgatacagaa gcatccaggc tgcaggagta 
gtgtgtctca tgggggaaaa aaaactgtga 
gcacggacga tccctaaact gccttgtaaa 
gagacaatat ccttcctcga caacgtgcga 
gttgcaagca ggcaaaatgc gtcgattttt 
cacttggcta tggagagcag ccgacacccc 
tgactcagtc tgttcactgg ttgagctttg 
acacacatgt tttaagatgg a 



gggaactggn atacaattgc agagtgcact 60 
tttaaagccc agaacctgaa attattatag 120 
tgtaattact taaggatatg aagatgagat 180 
atgtacaggt gtccttccaa gagaacagaa 240 
cgtggagaca gaggcagact ggagtgatgc 300 
caggagctgg gagaggcagg aaggatcctc 360 
gcgtaagaga cccagaactt ccacagaagg 420 
gttccaaagc tgaaccctag aaagcaaagc 480 
caggtcgcaa gtgctgagcg tgggccttgg 540 
aaaacctcag agtagcatct tcacagtaac 600 
caaaaatgag agcttgagtc agaggaagcc 660 
gaaccctgac gtcccccagc aaaggaagac 720 
tttttttgtc agtatgatga tttttgcagc 780 
ctcttacagc cgtggatgtt tcctggaagc 840 
agtgaaaaga taacacaggt ctattgactc 900 

921 



<210> 106 
<211> 592 
<212> DNA 
<213> Homo sapiens 



<400> 106 

gtgatctgca tgtggcaggg ctgcgcagtg 
acccctctgc cccagtcccc ccggcccagg 
aacgtcgggg gtgagttcca caccaccacc 
aagctggcag agatgttctc tagcttagcc 
ttcatcgacc gccccagcac ctatttcaga 
gtgcccacac agcacatccc tgaagtgtac 
ttggtcaagc tgctggagga catgccacag 
tttttgctgc agtgccgggc tacagcgaga 
gcagaagcca taacagcacg gaaktccagg 
caggatgcat tattattcag aggtcctgtg 



gagcggccag tgggcaggat gacgagccag 60 
cggccgacga tgtctactgt tgtggagctg 120 
ctgggtaccc tgaggaagtt tccgggctca 180 
aaggcctcca cggacgcgga gggccgcttc 240 
cccatcctgg actacctgcg cactgggcaa 300 
cgtgaggctc agttctacga aatcaagcct 360 
atctttggtg agcaggtgtc tcggaagcag 420 
acctgggagc tcatggtgcg cctggcacgt 4 80 
tgyttgtgtg cctggtgaaa cttgagggag 540 
tttttcttgc aggataagaa gg 592 



<210> 107 
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<211> 2248 
<212> DNA 

<213> Homo sapiens 
<400> 107 

tctgggagta cgacatggcg cgcgagctgc gggcgctgct gctgtggggc cgccgcctgc 60 
ggcctttgct gcgggcgccg gcgctggcgg ccgtgccggg aggaaaacca attctgtgtc 120 
ctcggaggac cacagcccag ttgggcccca ggcgaaaccc agcctggagc ttgcaggcag 180 
_ gacgactgtt cagcac.gcag _accgccgagg. acaaggagga acccctgcac tcgattatca 240 
gcagcacaga gagcgtgcag ggttccactt ccaaacatga gttccaggcc gagacaaaga 300 
agcttttgga cattgttgcc cggtccctgt actcagaaaa agaggtgttt atacgggagc 360 
tgatctccaa tgccagcgat gccttggaaa aactgcgtca caaactggtg tctgacggcc 420 
aagcactgcc agaaatggag attcacttgc agaccaatgc cgagaaaggc accatcacca 480 
tccaggatac tggtatcggg atgacacagg aagagctggt gtccaacctg gggacgattg 540 
ccagatcggg gtcaaaggcc ttcctggatg ctctgcagaa ccaggctgag gccagcagca 600 
agatcatcgg ccagtttgga gtgggtttct actcagcttt catggtggct gacagagtgg 660 
aggtctattc ccgctcggca gccccgggga gcctgggtta ccagtggctt tcagatggtt 720 
ctggagtgtt tgaaatcgcc gaagcttcgg gagttagaac cgggacaaaa atcatcatcc 780 
acctgaaatc cgactgcaag gagttttcca gcgaggcccg ggtgcgagat gtggtaacga 840 
agtacagcaa cttcgtcagc ttccccttgt acttgaatgg aaggcggatg aacaccttgc 900 
aggccatctg gatgatggac cccaaggatg tcsgtgagtg gcaacatgag gagttctacc 960 
gctacgtcgc gcaggctcac gacaagcccc gctacaccct gcactataag acggacgcac 1020 
cgctcaacat ccgcagcatc ttctacgtgc ccgacatgaa accgtccatg tttgatgtga 1080 
gccgggagct gggctccagc gtttgcactg tacagccgca aagtcctcat ccagaccaag 1140 
gccacggaca tcctgcccaa gtggctgcgc ttcatccgag gtgtggtgga cagtgaggac 1200 
attcccctga acctcagccg ggagctgctg caggagagcg cactcatcag gaaactccgg 1260 
gacgttttac agcagaggct gatcaaattc ttcattgacc agagtaaaaa agatgctgag 1320 
aagtatgcaa agttttttga agattacggc ctgttcatgc gggagggcat tgtgaccgcc 1380 
accgagcagg aggtcaagga ggacatagca aagctgctgc gctacgagtc ctcggcgctg 1440 
ccctccgggc agctaaccag cctctcagaa tacgccagcc gcatgcgggc cggcacccgc 1500 
aacatctact acctgtgcgc ccccaaccgt cacctggcag agcactcacc ctactatgag 1560 
gccatgaaga agaaagacac agaggttctc ttctgctttg agcagtttga tgagctcacc 1620 
ctgctgcacc ttcgtgagtt tgacaagaag aagctgatct ctgtggagac ggacatagtc 1680 
gtggatcact acaaggagga gaagtttgag gacaggtccc cagccgccga gtgcctatca 1740 
gagaaggaga cggaggagct catggcctgg atgagaaatg tgctggggtc gcgtgtcacc 1800 
aacgtgaagg tgaccctccg actggacacc caccctgcca tggtcaccgt gctggagatg 1860 
ggggctgccc gccacttcct gcgcatgcag cagctggcca agacccagga ggagcgcgca 1920 
cagctcctgc agcccacgct ggagatcaac cccaggcacg cgctcatcaa gaagctgaat 1980 
cagctgcgcg caagcgagcc tggcctggct cagctgctgg tggatcagat atacgagaac 2040 
gccatgattg ctgctggact tgttgacgac cctagggcca tggtgggccg cttgaatgag 2100 
ctgcttgtca aggccctgga gcgacactga cagccagggg gccagaagga ctgacaccac 2160 
agatgacagc cccacctcct tgagctttat ttacctaaat ttaaaggtat ttcttaaccc 2220 
gaaaaaaaaa aaaaaaaaaa cctctgcc 2248 

<210> 108 
<211> 785 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 



WO 00/55351 



76 



PCT/US00/05883 



<222> (769) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (771) 

<223> n equals a,t,g, or c 

<220> 

<221> misc feature 
<222> (785) 

<223> n equals a,t,g, or c 



<400> 108 

cccagcccat aaagatctgt gaccggcagc 
tccagagcaa aggtcattca gccgcttgaa 
tttgtttacc cgataaggaa ggtcagcatt 
tgcgctctac aaatagttcc gtgagaaaga 
tctctattct ctcggcctgt cagcaaagtt 
taaaatacaa agttacgccc ccagcagtca 
gggcacaaca aaactgtgtg gagttttatc 
ggtggtattt caaccaagtt tttgctactt 
acctatactt ctggggatat tcagaagctg 
gtctggggat tttggccttg ttgaccctcc 
tggatgaata tctggacctc aatattgcca 
tcttcccttt aatgcttgca gaagctgttc 
taaataaaaa taaagtcttt aaaaaaaaaa 
ccaan 



cccagacctg cctgccttcc tgacttctgt 60 
tcagcctttt ccccccaccc ggtccccaac 120 
caaagtcaag aagcgccatt tatcttcccg 180 
tggccgggaa ctcgatcctg ctggctgctg 240 
attttgcttt gcaagttgga aaggcaagat 300 
ctgggtcacc agagtttgag agagtatttc 360 
ctatattcat aattacattg tggatggctg 420 
gtctgggtct ggtgtacata tatggccgtc 480 
ctaaaaaacg gatcaccggt ttccgactga 540 
taggtgccct gggaattgca aacagctttc 600 
agaaactgag gcggcaattc taactttttc 660 
ccaccatgaa ggtaatatgg tatcatttgt 720 
aaaaaaaaaa ggggggccnc nctaaaaaat 780 

785 



<210> 109 
<211> 611 
<212> DNA 
<213> Homo sapiens 



<400> 109 

ggcacagtgg tggaaggtgg gtgtgtagtc 
gagcctaagg taaggagtca gaaacgggga 
agtggtaggt aaggaagggg ccttaacctc 
ttctgcttaa ttccctttcc ttagatttga 
acaaggccat tttctcaaac gagagtcagc 
gatgccattc tggcccacca actttgggat 
ccactcccac tcctttgata tcaagccctt 
tccacattac gaagacattc cattcacaag 
tgacctgaaa cttcaagagt accaaagtgc 
ttattctgag aagactcagy tctacaataa 
ggcaattgaa t 



gtggtacttt acgcctcggt gtttagggag 60 
gtaaccgagc tgcggctttt atataaggtc 120 
tgctggtgac cagaagcctg catttctgca 180 
aagaagccaa cactaaacca caaatataca 240 
ctttaacgaa atgaccatgg ttgacacaga 300 
cagctccgtg gatctctccg taatggaaga 360 
cactactgtt gacttctcca gcatttctac 420 
aacagatcca gtggttgcag attacaagta 480 
awtcaaagtg gagcctgcat ctccacctta 540 
gcctcatgaa gagccttcca actccctcat 600 

611 



<210> 110 
<211> 664 
<212> DNA 
<213> Homo sapiens 
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<220> 

<221> misc feature 
<222> (24) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 

<222> (12) 

<223> n equals a,t,g, or c 

<220> 

<221> misc feature 
<222> (614) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (616) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (633) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (649) 

<223> n equals a,t,g, or c 



<400> 110 

aattcggcac gagtttggtt tttncctcta 
cacaaatttt tnccaggccc tttctggtta 
tcgttccata tttggtgaag atgcacttgc 
gggaccagat gctgctgtta ccggccatat 
cttaagtctt ggagataaaa tcaacttgtc 
aaaaagtcct tgaagcttta cagttaattt 
ttgtactctt tcatgcttat atagaatctg 
tttatagcct ttcccttaaa tcaagattga 
acagttctga atgctgtcct caaagtatat 
gtcaataaac agatctattc ataaaaaaaa 
cccaagctta cgtncncgtg cattgcgacg 
tttc 



tgtaggtatc tggtaaagta atgaatttat 60 
ctgtggcttt atggcagcca rcctttatgc 120 
aaatgtcagc attgagaagc caattcacca 180 
aagaattcgt gcaaagagcc agggaatggc 240 
acagaagaaa actagtatat aaaaataaac 300 
aggtatgggc ttactggact ccaacatctt 360 
agttcatgct gaatactttt cagccaataa 420 
gtttaaaatt atagtttgtc ttttgtctta 480 
aatgtttcat gtaccaagac ccttttcaca 540 
aaaaaaaaag ggcggcccgc tctagaggac 600 
tcntagctct tttataggng tcaccctaaa 660 

664 



<210> 111 

<211> 4065 

<212> DNA 

<213> Homo sapiens 



<400> 111 
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tcccgccgcc gcccgctgcg tccgcccagc gccagtccgc gtcccgaccg gcccgcggca 60 
gcctgcgccg gccatggcca cctccccgca gaagtcgcct tctgtcccca agtctcccac 120 
tcccaagtcg cccccgtccc gcaagaaaga tgattccttc ttggggaaac tcggagggac 180 
cctggcccgg aggaagaaag ccaaggaggt gtccgagctg caggaggagg gaatgaacgc 240 
catcaacctg cccctcagcc caattccctt tgagctggac cccgaggaca cgatgctgga 300 
ggagaatgag gtgcgaacaa tggtggatcc aaactcacgc agacscccaa gcttcaagaa 360 
ctgatgaagg tattaattga ctggattaat gatgtgttgg ttggagaaag aatcattgtg 420 
aaagacctag ctgaagattt gtatgatgga caagtcctgc agaagctttt cgagaaactg 480 
gagagtgaga agctaaatgt ggctgaggtc acccagtcag agattgctca gaagcaaaaa 540 

ctgcagactg tcctggagaa gatcla^gaa~accc^ga^ 

tggaatgtgg attctgttca tgccaagagc ctggtggcca tcttacacct gctcgttgct 660 
ctgtctcagt atttccgtgc accaattcga ctcccagacc atgtttccat ccaagtggtt 720 
gtggtccaga aacgagaagg aatcctccag tctcggcaaa tccaagagga aataactggt 780 
aacacagagg ctctttccgg gaggcatgaa cgtgatgcct ttgacacctt gttcgaccat 840 
gccccagaca agctgaatgt ggtgaaaaag acactcatca ctttcgtgaa caagcacctg 900 
aataaactga acctggaggt cacagaactg gaaacccagt ttgcagatgg ggtgtacctg 960 
gtgctgctca tggggctcct ggagggctac tttgtgcccc tgcacagctt cttcctgacc 1020 
ccggacagct ttgaacagaa ggtcttgaat gtctcctttg cctttgagct catgcaagat 1080 
ggagggttgg aaaagccaaa accgcggcca gaagacatag tcaactgtga cctgaaatct 1140 
acactacgag tgttgtacaa cctcttcacc aagtaccgta acgtggagtg aggggctgcc 1200 
ctgggcccac cactgcccaa gagttcttgc tgttggcgta ctggaccctc ctccgaactg 1260 
ccttaccctg cttattcctg tctcttgcac tgtgctctcc cacaagtcca gctgcaaccc 1320 
agagatagtg gaaactgaaa ttaggaagga aatcatcaat aactcagtgg gctgacccat 1380 
ccctcccagg cgctggggac caacctagca atgaaggttg ggaaggttgt tcccttcccg 1440 
gtgccaggtc cagatttccc tccatgattt gggaaccagc ttaggcaaaa gagtccccac 1500 
aagatgaaaa taaagatcct agttaccatt caaaggatgc taactgtgtg tcaggcccca 1560 
cactaagtgc tctgctctga tatactcaag gccattaatc ttcaggactc ccattgacgt 1620 
aggtgtttca ttcccctttt acagatgagg aaactaaggc ttggaggtta aatgacttgc 1680 
cagaagttgg aatttttttc ctctttgaac ataacctctc ccttctccct aaaggtaacc 1740 
actattctga gtccaatcat caaggttttg cttttctttt tagctaagta tgcattcctc 1800 
aatagtagac agtacaacat gtttataaca agccaattac attatgttct ttgcatgttc 1860 
taaagttgtg tatgtgtgtg cacatctgag cacgtgcaca tgtacacctg agccaaaaac 1920 
acgagaaccc actgatctca ccactggggc aagctaggtc agagcttagt gattcacact 1980 
gaaattggca aattggattt aacccaatta atagtgtgtg tgtggcagga gtcatgtccc 2040 
tcacatcctt tgtacaaatg aaaattactc ttaattcctt cagatttata ataactctgt 2100 
actttggttt cagggtgaca tttgggaagg attttgttta gaattaatgg agtggcacat 2160 
tttgcagcct ttttgcttga ttgcatgtaa tggaaatgcc ctatattttc ctgcaaaata 2220 
agtactaaat tcattatcgt taagcaaatg tacaatatgc tcaggcaccg cagagagctg 2280 
ggcacgggcc catgtgagca tcactttgga agtagggctc ttcaacaggg acccttgaac 2340 
tttaaagaaa ggaacttctt tttgccttct aattgatcat ttagactatt ctggctaagt 2400 
ctgcccacat gtaattaccg gctaattcaa gcgaggaaaa atgtaagtca tttagaccaa 2460 
agccaagcag tttctttgcg tgggttactc aagggcttgt ggttacttgt atctcctcta 2520 
tgtgaacttg actttgaaag acagagctct agtgtgccag cctgctaagt cctgtaagaa 2580 
tagggaaggg cggagggggg tgggcagtga ctaggggacg agaagcatgg ggaaaatatt 2640 
tgcactctaa acatacagag atagaggtgg ggcttgtggt acttaacact tgtagccatc 2700 
aactgactga gaccttgggc taaataatca attgtgctga tattacatct cgttatggaa 2760 
tgttcctaaa tatgccaggt agacaccagc ccaagtaccc tcctccagaa gtctgtgact 2820 
accttgtcac tactttaggc ccattccaca aagcccatct ctggtttgag aattcatttt 2880 
gatctgtatc tacaccaccc aaagttaggc ctcctataat gtccaaaaca ttcctttcag 2940 
cctttttatt tcttactgta ctgtctctta ctgtactgtc tatctgcagt aattgaggac 3000 
ccataaaatt tagataacta catgtctttg ctcttagaat tgtcactcag cataatgagc 3060 
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atttaacata caaaggcaat gtactgtttt gtgttgatct atgtaaaaga atacaattct 3120 
tttttacata attagtgaaa ttttattttt tattaggaaa cactaaatag tgtaatattt 3180 
cttttgcttt taaaaaaatt cctggtagca aatcaagata aataattgct tcattttctt 3240 
gagcaatact gaagcaggat gaagtaagag gaatgcattc atttaaacat gctttgcttt 3300 
atgaattttg tctctttttt ggtctctttt tcttatattc aagttacaaa tgtacaagta 3360 
tccttactaa gagtgctcct tttgtatttt . acatatatac agtatgaaaa tacattggaa 3420 
cactaggaaa gtttttaaat aacagttcta atttatcaga aaattgtgtt ttgggattga 3480 
gttctttgtc tcagcccaga atcccaggtc ctgggcctgg ttttctaatg ctgtcatctc 3540 
agttcgatat tttactttag aayctggaat ctcctactta atatatgacc atgactttga 3600 
aaggcaaaag aggaatcaag aataaataaa~ acaaacttaa" tcttcatctt taaaaaaaag 3660 
aaaaaagaaa ccaaaatgag aatcaacact tcataggctc actgggtttt cttttctttt 3720 
ctgttaattt aaactcagtt atttttaatg cttaatacat acatggtgca aaatttaaaa 3780 
agcgcaaata ggtatctagt ggaaaaccta agcctccctc tctctccggc acccattacc 3840 
tctccctgga ggcaactgtt ttgatccatt tcttacacac actgccagag atactctagg 3900 
catgtaaagc acaaacatac atataaaatc tgcgggcttc aaaaaatata agtaggatgt 3960 
catctatact gtcatacact ttgtttttta tcacttactt aatgttatat cttggatatt 4020 
gtattaccct gggtattaaa aagaactcct ttcacatttt aaaat 4065 

<210> 112 

<211> 1492 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (8) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1487) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1491) 

<223> n equals a,t,g, or c 
<400> 112 

atctctgnct cgtatccgcc ttgcctccac aagtgctggg attacaggtg tgagccacca 60 
cacccggcct atattgtttt gaaagcatac tctatatata gttaygggca gaggcacagg 120 
catcctcagc agctgattca ggagatgatg gtaaagctag ctaactatga attaaacatt 180 
cacatatcca gtctacctgg tccagtaata atacaagcaa atcttgtatt tcaggaacaa 240 
atcaaggttc tcttaatttt ttggcttata tacaatgaag taaaaacttg ataaacatgg 300 
tttcaaattg aggaggagag tcttggatgt atgttttaat atgtatacct tataattctg 360 
cctctagcca aatgctatgt ttgcaaaatg tggcatctgt tagtttttat tgtctgtgtc 420 
ttctttgttt actatacctt gggtaatttt gtgttaccaa aaaaaaaaaa aaaaggaagt 480 
gtaatgtcag acacacaaga aaagcaaatc agtgttgtaa gcttaaagta caatttcaaa 540 
ggtcattacc aacagcaggg ttttttttat actttaaaaa cattatgcta catatcattg 600 
ccattttcat attttggggt tttgctactc ttatacaatg gaatcaatgg aaatgtcatc 660 
cagccactga attgccatta ttatatctaa aaagtttcta agatgacagt tatcactatt 720 
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ttgttttatc tccatgctga catttgaaag aaggtactag tatccctcta gccagattgc 780 
ttagtttttc gttggtaatc aaacaacagt tgtactaaag gaaagtaaag ctaggaccta 840 
aatcagaatc atagttgcct gcatatatgg taacaaggtc gtgtgcattt gctttcacag 900 
tgatgagtga gaggatgaga agaaattatt tgacattttt ctgtggttga atagaagaca 960 
cctttctttt gtctttaggt ttaggaggag atactaagat actggatgtt tatcctatct 1020 
tagtttggtt ggagtaataa gagagaagaa gagggtggac tttggctttt cagtgttttt 1080 
tcccctaaag agtgatattg ctgacgtttc tatcaatttt acacataata tgtggctatg 1140 
aaaccatata tctcacttaa gtaacaaagt aatcactttg tctatcacta agtaatagac 1200 
aaaaateatt _gtcta_ttatt taaagccaac aaaacagtgt aacagtttta agttcaataa 1260 
tgttaagtat tgtatagaaa tatattggag gcaaagttca gttgatgaca attgl;gtata 1320 
tgttactgat gctgtaaatt atttttaata aagaaaattg tattatcaaa aaaaaaaaaa 1380 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1440 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaggg gggcccnttt na 1492 

<210> 113 

<211> 1482 

<212> DNA 

<213> Homo sapiens 

<400> 113 

attttttttt tttttttttt tttttaagct caaattttta ttaaccttgg aacaaatgca 60 
ataattcctt acagtcatat agcattttac aattctgaaa gaattttcac atataccaat 120 
tgaaccctca caacagccct gtgaggtagg cagggtaggt gttactttcc tactgctagt 180 
gaggagaaca aggctaagag gtgaagtaag gtcacacagt tggtaaatga tggagctagg 240 
actagaacct aggccttctg acttgctgcc tccctgagaa cattcaagta ataatatcct 300 
atgctatata atgaatattt atctcctatg atgttgatca ggtctatttt tatacatttt 360 
acctgttttt atattacctt tccctaatac tgaaaaacac taaaactgat acgagacatt 420 
tgagacattt cttctctgtt actggacttt cttagatata tcaaacacta tcctaagatg 480 
aaacttctgt tttgaggatc cttggctata aattctcaat tatgatacga acatttattt 540 
tacaaattct acaaaagtat gttgaactta agaaaaacaa aacaggtgtg tttatattct 600 
caaaagcttt gccatctttc ccaatatgac tttaatatgt gtataaatgg aaaacaggga 660 
aaggtgttca gcaacattac agtattattg ggaaacctat gcagagtgca cataaatgca 720 
agttacatca cattaatttg ttttctttgt tggccttata gaggatgaac cattagtgtc 780 
tttcaggttt gatcctgtct tatatgtgac atcctcagca acaagctaaa atgatctgaa 840 
ttataccaat agcggggctc aagcagcagt gatcaaaaca taatatgtat gtggtaaaaa 900 
ggaacacttg ttcttcagtg gttttgccta ggtccagtgt aattacttat caaaacatgt 960 
tttaagctac agcatctctg ttaaatttag aaatgtgaaa catggaagag ttatcaactt 1020 
ggaatacaat actaaaactg aatataactg acccaaaact acctgtcaaa agcacagtaa 1080 
agcttaacag gcataaaaac taaggggtaa aacccaactg ctctgacata agagtgaaaa 114 0 
acagcaaatg caaaccatca ggttaaagtg aatcacaaaa cattaggcat gtagagcatg 1200 
ttttaaaaat aggaaaatga cactgagctg tattaccagg aataatattt ttaaaattcc 1260 
aggtatggcc ttctacattt aatagcaatg gagagaaaca agcctatggg ggaggtgcag 1320 
aaaatgaatg ggatctagaa agggagttga gtttggaagt taaggaagtc aaagaaacaa 1380 
atacatccaa aatggattta gaatctctcc tctaaatcca tcctttccaa aaaatgtttc 1440 
ctatattgag agatttggta aaaaaaaaaa aaaaaaagtc ga 1482 

<210> 114 

<211> 3731 

<212> DNA 

<213> Homo sapiens 



WO 00/55351 



81 



PCT/US00/05883 



<220> 

<221> misc feature 
<222> (652) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3730) 
— <2~23>- n equals -a, t , g-, -or c _ 

<400> 114 

aaaaacttag tttagggtga cacgtataga 
tcccgggtcg acccacgcgt ccggagctcc 
tccttcacct tcccggggga cagcgactcc 
cctggcaagg atactgaccg catgagcacg 
tccacccaga gcaacgggag tgaaagcagc 
acacacgatt acacggcagt raaggaggat 
caaattctgg ccagcaacca gcagaacatg 
tgccccgcag ctgagggctg gattccaggc 
gtggagaacc cggacgggac tctcaagaag 
aggaaaaaat ctgagaaaaa agataaagac 
tatcggaagt cacgggaagg actcagcaac 
actacattta tgaacgttcc ccccagaatt 
gacaggggag accgttgttc ttagatgtcg 
ctggaagggc cctgaacaca acaccttgaa 
tgacctggga gaggccacgc tgaagattgt 
cacgtgyatc gctgtcaatg acatgggttc 
aggtccaggg atggatggga tcatggtgac 
tgaagtggct gagcttggca ggggcagatt 
aaccaagcga gcagtggcca ctaagtttgt 
cacccatgag cttggcatcc tgcagagcct 
cacctttgag acccccacca gctacatcct 
cctggactgc gtggtgcgat ggggaagcct 
ggaggttctg gaagctgtcc ggtacctgca 
gcctgagaat atcctggtgg atgagagttt 
tggagatgct gttcagctca acacgaccta 
attcgcagcc cctgaaatca tcctcgggaa 
tgttggagtg ctcacatacg tacttcttag 
ggaagagacc tgcctgaaca tttgccgctt 
aggagtgagc cagaaggcca aggagttcgt 
cgtccctcgg ctgcgctggc cctccaggag 
cacgggcgtc ctcgacacgt ccagactgac 
tgatgttcga cctatccgta gcattaaaaa 
ttgacctatc cagaagttct ttctcattct 
attttcaaga gaaaacaagc aaacataact 
attgcattcc aagtgagctg tgctcagcag 
gggtggagga ccgtcactta cactctkccc 
attttattca ggtttctgca aaaaaataaa 
aattttgcaa atttaacgtt ttcaagattt 
cactggtgtt aatgaacaaa gatactgtgc 
ccactcccat ggccttgtct aggactcaga 



aggtacgccg tgcaggtacc ggtccggaat 60 
atccccgcct cccccgccag ccgacccggc 120 
ctccagcggc agacaccccg ccacgcggmc 180 
tgctcctcgg ccagcgagca gtccgtgcag 240 
agcagtagca acatctccac catgttggtg 300 
gagatcaacg tctaccaagg agaggtcgtt 360 
tttctggtgt tccgagccgc cactgaccag 420 
tttgtcctgg gccacaccag tgcagtcatc 480 
tcaacatctt ggcacacagc actccgttta 540 
ggcaaaaggg aaggcaagtt agagaacggt 600 
aaggtatctg tgaaagcttc tncaatccca 660 
cgtcattcca ttgagtgagg tcacgtgtga 720 
agtctgtggc cgccccaaag cctcaattac 780 
caacgatggt cactacagca tctcctacag 840 
gggcgtgacc acggaagatg acggcatcta 900 
agcctcatcg tcggccagcc tgagggtcct 960 
ctggaaagac aactttgact ccttctacag 1020 
ctctgtcgtt aagaaatgtg atcagaaagg 1080 
gaacaagaag ttgatgaagc gcgaccaggt 1140 
ccagcacccc ctgcttgtcg gcctcctcga 1200 
ggtcttagaa atggctgacc agggtcgcct 1260 
cactgaaggg aagatcaggg cgcacctggg 1320 
caactgcagg atagcacacc tggacctaaa 1380 
agccaagcca accatcaaac tggctgactt 1440 
ctacatccac cagttactgg ggaaccctga 1500 
ccctgtctcc ctgacctcgg atacgtggag 1560 
tggcgtgtcc cccttcctgg atgacagtgt 1620 
agactttagc ttcccagatg actactttaa 1680 
gtgcttctcc tgcaggagga ccccgccaag 1740 
cagtggctgc aggccggcaa cggcagaaag 1800 
ttccttcatt gagcggcgca aacaccagaa 1860 
ctttctgcag agcaggcttc tgcctagagt 1920 
ctttcacctg ccaatcagct gttaatctga 1980 
gatcagctgc cggtatgttc atcgtgtgaa 2040 
tgcttggaca cagagctgca agctgcgctg 2100 
aaggcagagg tcgcattgct gtatcacagt 2160 
aagataactt ttttaaacaa acatgaatag 2220 
attcaaggaa acaaaatgcc tatgttcaac 2280 
gtctctgggg aagacgcacc taggtggcgg 2340 
gaccactcgg ctctgagctt ccaggcgcct 2400 



WO 00/55351 



82 



PCT/USOO/05883 



cgtctgtgtg catctcacgc ccgacgtggc ttctgaaacg tgcattcaac ctcaaacttt 2460 
tgcataaaat agaatgaatc gttttgctct gatgaaatgt aggccttact tgtatataag 2520 
actgttcctg ccttcggtct gtcattttcc cacctgcctc ccctacccac cccccaccca 2580 
ccacctgggg cttcctctgg gggtccgagg gtcttcccat cacatgaaga catcaggttg 2640 
ggtcctgccc cactgcccct ccccctgttc ctgccccaag ccgtcaatca gattgtggag 2700 
cagtacacag tcagatgaaa atactgtaaa tgcactcatt gggggttttt tggttttact 2760 
tcatatcatg tgcaatgttg tggctttaac attttatgca actatttatg aagacctctg 2820 
ttgtacctgt aataaatata tagaaaaagc acatacttcg tatggtgagc tttatggttt 2880 

tgtgtgtgtg -ttggggttgg cgggtgggtg ggtag.g.gtcg jtagccctgtg ccatcggttc 2940 

aaagagactt ttcgtgaaat ttgttggttt tgaggactgt aaaagtgatt tcatactctg 3000 
aatataaaac tggataatag ggtaatgttt taaaatttat tatgctatta ttcagaatgc 3060 
caaagtatta ttttttttcc caaaatcagt ctggacattt actacttttt agactttttg 3120 
acgttgaact ttctgtataa aaattggctg ggttttgagc ttttggtaag aaataaaagc 3180 
cgattaagca ctggccgccc cgcggctggt acccaatgcc cgagtcactg tggcagcatt 3240 
cgcactggtg tggggagtcc tttcaactca aggaggctgg gtttctgggc accctcgaag 3300 
ttttctggat gtctttttat ctttctcgtg tgaactgcac tacaaaagag accagcccgc 3360 
ttcccaagcc agccagacac ctgggtcttg agccataaac tggcgtagtt aagctttgca 3420 
gcttccagtg tattttattt attcttttgt tgggtttttg tttgtttctt cttgtaaaat 3480 
tgtacagaaa ctttttaaaa gaaattggat tcgaaactgg atgtgtattc gtaacctcat 3540 
aatttttatt tgtgtattgt ttcttttatt atttcagtta aatttttaca ttattttgca 3600 
tgtatatttc tttgtacaga gaccttacat gtttacacag tatgatgtga tgtaaatatt 3660 
ttattttgcc atcagttatt ttaaaaaatt aaacatattt gcctgaaaaa aaaaaaaaaa 3720 
ggggggcgcn c 3731 

<210> 115 

<211> 1315 

<212> DNA 

<213> Homo sapiens 

<400> 115 

ggcggcagcg ccggaaagga ggccaagagc gcgggcggcg aggcaagatg gcggcaacca 60 
agaggaaacg gcgtggaggc tttgcagttc aggcgaagaa gccaaaaaga aacgaaatag 120 
atgcggagcc gccagctaag cggcacgcca cagcagagga ggtggaggaa gaagagaggg 180 
accggatccc aggccccgtt tgcaagggaa agtggaaaaa taaggaacgg attctcatct 240 
tttcttccag aggaataaat tttagaacaa gacatttaat gcaggacttg agaatgttga 300 
tgcctcattc taaagcagat actaaaatgg atcgtaagga taagctattt gtgattaacg 360 
aggtttgtga aatgaagaac tgtaataaat gcatctattt tgaagctaag aaaaaacagg 420 
atctctatat gtggctttca aattcacctc acggaccatc tgctaaattc cttgttcaaa 480 
atattcatac cctcgctgaa ctgaagatga ctggaaactg tttgaaaggt tctcggcccc 540 
ttttgtcttt tgaccctgct tttgatgaat taccacatta tgctttgkta aaagaactct 600 
taattcagat ctttagtaca ccacggtatc atcccaaaag ccaaccattt gtggaccacg 660 
tgtttacttt caccattttg gataatagga tatggtttcg gaactttcag atcatagaag 720 
aagatgctgc tcttgtagaa ataggacctc gttttgtctt aaatctcata aagattttcc 780 
agggaagttt tggaggacca actttatatg aaaatcctca ctaccagtca ccaaacatgc 840 
atcggcgtgt cataagatcc atcacagctg caaaatacag agagaaacag caagtgaaag 900 
atgtgcaaaa actgagaaag aaagagccga agactcttct tccacatgat cccactgcag 960 
atgtttttgt aacaccagct gaggagaaac caatagaaat acagtgggta aaaccagagc 1020 
caaaagttga tttgaaagca agaaagaaac ggatttacaa aaggcaaaga aaaatgaaac 1080 
agaggatgga cagtgggaaa acaaaataag tcaatggaaa cctgatttgt ttttcagtta 1140 
ctttatattt attttgtatt caatgtgtaa atacttttat tatctaatac tatcttacgt 1200 
ctaattagtg tagcatttac aagaaagaaa aattaagatc ttaaaatcag tgattatctt 1260 
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tttctaaata aaatatcacc agaattcatc agttaaaaaa aaaaaaaaaa aaaaa 1315 

<210> 116 

<211> 1320 

<212> DNA 

<213> Homo sapiens 

<400> 116 

ggc.tggc.t.tc-tgcg.tg.gtgc .agctgcgcac ^^tttcaggssSSMPS^J^^SJ^^c^ 60 

cggggatgga atccgaaatg gaaacgcaga gcgccrgggc agaggagggc tttacccagg 120 
tcacccgcaa gggtggccga cgggcgaaga aacgacaggc tgaacagctg tccgcagcag 180 
gagagggcgg ggatgcgggc cgcatggaca cagaggaggc caggccggcg aagaggcccg 240 
tcttcccacc cctctgtggg gacgggctcc tgagtgggaa agaagaaaca aggaaaattc 300 
cagtcccagc taacagatac acaccattga aagaaaactg gatgaagata tttactccta 360 
ttgtggaaca tttgggactt cagatacgct ttaacttgaa atcaaggaat gtagaaatca 420 
ggacttgtaa rgaaaccaag gatgttagtg ctctgacaaa agcagctgat tttgtgaaag 480 
cttttattct cggctttcag gtggaggatg cacttgccct catcaggttg gatgacctct 540 
tcctagagtc ttttgaaatt acagatgtta aacccctaaa gggagaccat ctatccaggg 600 
caataggaag aatcgctggc aaaggaggaa aaaccaaatt caccatagag aatgtgacac 660 
ggacaaggat agttttggct gatgtgaaag ttcacatcct tggctccttc caaaatatca 720 
agatggcaag aactgccatt tgcaacctaa tcttgggaaa tcctccttcc aaggtttatg 780 
gcaatattcg agctgtggct agcagatcag cagatcgatt ctgatttcaa gtcagagact 840 
ttttatcttg cctttggact ctggtgaaaa atactttaca gtggtcggtc acaagaaacc 900 
atctgaacaa tttcagtcat ttgaagcctc cgtcccttct tccattctca gccagaagca 960 
taaacagaaa agaaagattt aagaggattc acactcaaca ggttttagga taatttaaat 1020 
atcaaaaatt gattgttata cttacacatt aggtataatt tatcatttat ctgaaatcac 1080 
atgtagcaga ttgcatagtc tgtaatcctc tcagagggaa acttcttgtt taaacagctc 1140 
tatatggatt tatactttta tatttataaa tttataactt catacaaatt tataaacatt 1200 
tctttataaa ttgtaattta atagattatc tcagaaaaac ctctctgaat gatgaccctt 1260 
ccttaatact gggtgatgtg tgaatatttg tttgttggca gacagggtct cactttgtca 1320 

<210> 117 

<211> 2025 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1339) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1916) 

<223> n equals a,t f g, or c 
<220> 

<221> misc feature 
<222> (1944) 

<223> n equals a,t,g, or c 
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<400> 117 

ttattttaca gcctcaaata tttctcatta tcttgtcact tagttcttca tgtttctcct 60 
tctgactttt aataatggta ataggaaaac aaaacccaaa gcttttcaga acttcagtgt 120 
gaggtttcct attttracaa gttaacttgt aaatactcag gttttacgat gtataattta 180 
cctaatagac caaactaact catggagata ttttgaacta ttatttaggt acaaacttta 240 
taaagaatgt tagtatgtca taaaatataa cattacagct tatttaaaac caaatatagt 300 
tgaacatatt taaaatacat tttcacagaa tggatgaatt agttgtttct tcagagttac 360 
ttatgaacag ttgaatgctt taaaatgttc tgtctgtagg taacatctaa aacacaagtg 420 
. _9_9tttattta _aatttttaaa atttgaa_ajtt^ ttttatttgc aaaaaattgt tttatgcttt 480 
attatatcgc aaatgagtgt cagatttttg agtaccaatg atcatgcttc catttttttt~5f0~ 
agttttaaac caccaaacca atatttttcc tttaaatttt aatcttataa tatagaaatc 600 
ttatgtaaat gaaattttgt catgtttcaa ataaagagaa ctgaagtaga aaatagaaat 660 
gccagtaaac aacataatgt ttaatttaca acttacatta ggggtttggg ggaatgctaa 720 
ttatatattg agaatataca ttagaactct tcaaaatggg ctcttctaat gaggtcacta 780 
ctgaacaaaa ttgttccctc ttctgttaaa tagaataggt ttaaatgact agtcaaatga 840 
attattttct tcttgttaaa taaattaaat cttactttct tttaatgacc aaccttaggt 900 
aaaacaaaaa tattgtaatc ctagaaatta tcctccagct ttctcacctg aaaatctatt 960 
gaagtgatcc ctggtcatcc taataatggg atgagggaag tttccagcag atttcaggct 1020 
gttcttaaag tttttgttgg tcattttctc aatagtacat gaaatcaaga tgcttatgag 1080 
catggaaatg tatttaaagt ttttgcttgt gtcctcctca gtcagaatag aaaagtaact 1140 
gaaatactct tacctttctg tccttgataa aatagtaaag aaaaccaaac aaacccaggc 1200 
ctgatgggaa aaatgattcc tttattctag caacttactt tctgttggta tgggaaatgt 1260 
tattaatttc tattactaaa gttcatatca caaaatgata tttaataata accttggggt 1320 
aaatcatgaa ttttttttnc tacgtgtgag tataaaagac aaaagttgaa cagcatggaa 1380 
tctcattgcc aaattattag tgaatgtata gttcaggtat tctttgagac acacagtatc 1440 
attaatttcc gaattgtatt tcagtgttat tttttgtttg tgaccactaa gcttctgtct 1500 
taatacaaag ctgttacctt ctacagaatt taagtctgaa gatgtaaaga gagaacaggc 1560 
cttgtgtaac agaagatact cttttttatg ctccttactg tgatcacaga aaaattaaaa 1620 
atccaagtgc tctctagatt tgttgataaa cattttatgc ttgcatttaa acttgaaatg 1680 
tatgagcaga atgagacaat cagttaaatc agaaatgaga agtattataa tgtaaaggcc 1740 
ttgttttgct gtagcaataa aatgaccaag tgcaatgact tgatttaata aaatcatatt 1800 
ttaaaagtgc tgstatgaaw atttttggct ataaaatttt accctgactt gstttcaata 1860 
actgttacgt aatgcagttt gatgttgtaa cctaacattc caaaaaaaaa attganaggg 1920 
ggaatctcaa aatagtatat actncactaa cttgtttaca ggtgctgtat ttaaaagcat 1980 
gcttctctct caaaaagaaa aattaaagga ttttattgcc aaacc 2025 

<210> 118 

<211> 1295 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1286) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1292) 

<223> n equals a,t,g, or c 
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<400> 118 

ggcacgaggt gcagttacac gttttcctcc aaggagcctc ggacgttgtc acgggtttgg 60 
ggtcggggac agagcggtga ccatggccag gctggcgttg tctcctgtgc ccagccactg 120 
gatggtggcg ttgctgctgc tgctctcagc agctgagcca gtaccagcag ccagatcgga 180 
ggaccggtac cggaatccca aaggtagtgc ttgttcgcgg atctggcaga gcccacgttt 240 
catagccagg aaacggggct tcacggtgaa aatgcactgc tacatgaaca gcgcctccgg 300 
caatgtgagc tggctctgga agcaggagat ggacgagaat ccccagcagc tgaagctgga 360 
aaagggccgc atggaagagt cccagaacga atctctcgcc accctcacca tccaaggcat 420 

. _ ccggtttgag_gacaatggca_tctacttctg ccagcagaag tgcaacaaca cctcggaggt 480 

ctaccagggc tgcggcacag agctgcgagt catgggattc agcaccttgg cwcagctgaa 540 
gcagaggaac acgctgaagg atggtatcat catgatccag acgctgctga tcatcctctt 600 
catcatcgtg cctatcttcc tgctgctgga caaggatgac agcaaggctg gcatggagga 660 
agatcacacc twcgagggcc tggacattga ccagacagcc acctatgagg acatagtgac 720 
gctgcggaca ggggaagtga agtggtctgt aggtgagcac ccaggccagg agtgagagcc 780 
aggtcgcccc atgacctggg tgcaggctcc ctggcctcag tgactgcttc ggagctgcct 840 
ggctcatggc ccaacccctt tccyggaccc cccagctggc ctctgaagct ggcccaccag 900 
agctgccatt tgtctccagc ccctggtccc cagctcttgc caaagggcct ggagtagaag 960 
gacaacaggg cagcaacttg gagggagttc tctggggatg gacgggaccc agccttctgg 1020 
gggtgctatg aggtgatccg tccccacaca tgggatgggg gaggcagaga ctggtccaga 1080 
gcccgcaaat ggactcggag cygagggcct cccagcagag cttgggaagg gccatggacc 1140 
caactgggcc ccagaagagc cacaggaaca tcattcctct cccgcaacca ctcccacccc 1200 
agggagccct ggcctccagt gccttccccc gtggaataaa cggtgtgtcc tgagaaacca 1260 
maaaaaaaaa aaaaaaaaaa aaaaangggg gnccc 1295 

<210> 119 

<211> 1257 

<212> DNA 

<213> Homo sapiens 

<400> 119 

tggacagacc tcagcaacac agcaatgtgc actttgtagt aaagaaatac caacttgagt 60 
ttttaaaaaa cctagttagt cctacattcc cttttcttta aaaaaacttt attgttcaca 120 
ttattttaat gactatgaga taatgtatat gacagcactt tgagaaaata tcaactgtaa 180 
tataactata aggttgtagt attgtctgtt taaaagataa gacagttgat tcaatgtgga 240 
tggaccctgt ggggtacctg aaaatgtaga tacgtaagaa tcacctctgt catttatcac 300 
atttagaaat atgaaactgc ttaacaggta tgagcaggta tagcaagtgt ttgctaaagt 360 
tgtagttcag agctgaatta cttcaggaaa ctagggacca actttttggt ttaattccga 420 
tctttaaaaa gtaagaatgt gtactcactc cagaacacag aagctcttcc aaggaccttg 480 
actcaagaag gatgaggtcc tcttactctt ctccatttat ccactatatg cttggccatt 540 
tatcctaaat gtggtgggaa cagacttgtt atctgttgat gttgacagtg tcttttttaa 600 
cctatgtcct gcatagtttt gttaggttta cagggggagg tggatggcca taaaaccagt 660 
gcactttggg aattactttt ctaggatttc ctaccagtta taaatgacat tgacatttgt 720 
catctttttt ttctttttct aaaaagaata gctgaattta attcacctat tataaaatac 780 
tcaaaagtaa attgcmttgg tggccacttc tgaattatag ctacatttca ttatgacccc 840 
ttctgctcwc ttccattttg ctactgatgt cattcttgtt atcaggctgt gcccctacca 900 
ggagttcata ttgggttgac agggttatct atatttttgt tcttgatttt tgagttttat 960 
catcttgcat taaattgttc cacctggatt tggggttcat ctctgtgccc taaggatctg 1020 
ctatgaccaa tcctcttttt gtaggtgggt ctctggctta agtattgata ggcttcagcg 1080 
gtttgtgtct ctgtcttagc ttgtatcaag ccagtagtag ctcacttcct ttgtaaattc 1140 
ctgcttcagt ctgggatccg taggagtatg tgagaacttc tgaaacgtct ccaactctta 1200 
acagtcaaga tatctatatc atttggawag agttctggkt ttccaactac taagacc 1257 
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<210> 120 

<211> 397 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 

-<222^4325) 

<223> n equals a,t,g, or c 

<220> 

<221> misc feature 
<222> (378) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (395) 

<223> n equals a,t,g, or c 
<400> 120 

ccccaggaaa ataccaaacc taggtttaaa aatagggaag ggaagggaga gaagaaaggg 
aagataaaga aagcccaacc tccttccaaa atgtcatgag aatcttgagc acatatggtc 
cttggcatga ccacatgacc tgcagagccc ctgttataga actcattttt atattttcct 
tagtataaca gttaatataa tatgtcattt ttgttaatag tgtctttttg tcattttact 
ttttaaaaga ttttattgaa atatacatac aggaaagtgc atctatcata agtgtgccaa 
attgatggaa ttctaaaatc tttantggta cctgtttagc acatagattg gacacggaac 
ataactaaca accagaantc tccgtgtact ccctncc 

<210> 121 

<211> 876 

<212> DNA 

<213> Homo sapiens 

<400> 121 

cccacgcgtc cgggaagtgc ttactcgtcg tctccatgcg ccggttcctg ggcgtcttag 60 
agccaaggcg cgaggctcgg agtgagaggt agagctggag gggaccctaa gcgccctccg 120 
cccgggacgt gagccgctgc gcccaccggg ctagacccgg cgccatcatg ctgcttctgc 180 
caagcgccgc ggacggccgg ggcaccgcca tcacccacgc tctgacctct gcctctacac 240 
tctgtcaagt tgaacctgtg ggaagatggt ttgaagcttt tgttaagagg agaaacagaa 300 
atgcttctgc ctcttttcag gaactggagg ataagaaaga gttatccgag gaatcagaag 360 
atgaagaatt gcagttggaa gagtttccca tgctgaaaac acttgatccc aaagactgga 420 
agaaccaaga tcattatgca gttcttggac ttggccatgt gagatacaag gctacacaga 480 
gacagatcaa agcagctcat aaagcaatgg ttttaaaaca tcacccagac aaacggaaag 540 
cagctggtga accaataaaa gaaggagata atgactactt cacttgcata actaaagctt 600 
atgaaatgtt atctgatcca gtgaaaagac gagcatttaa cagtgtagat cctacttttg 660 
ataactcagt tccttctaaa agtgaagcaa aggataattt cttcgaagtg tttaccccag 720 
tgtttgaaag gaattccaga tggtcaaata aaaaaaatgt tcctaaactt ggtgatatga 780 
attcatcatt tgaagatgta gatatatttt attctttctg gtataatttt gattcttgga 840 
gagaattttc ttatttagat gaagaagaaa aaaaaa 876 
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<210> 122 
<2U> 1278 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 

-<222> 41.0.7 ) 

<223> n equals a,t,g, or c 

<220> 

<221> misc feature 
<222> (128) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (149) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1228) 

<223> n equals a f t,g, or c 
<220> 

<221> misc feature 
<222> (1231) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1262) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1269) 

<223> n equals a,t,g, or c 
<400> 122 

ccaggaaggc ctttggaatg caaacatttt tggtccccat cgaaatgttc gaaagactaa 60 
ggaagataaa aagagttgac gggcgccgac ctgaaggact gcgtcanaca acagcctgag 120 
cagcaatnca gcctccccag cgtgcaganc tgccggcgcc tgcgtgagag gagggtcgcc 180 
agctgggccg tgtcctttga gcgcctgctg caggaccccg tcggtgtccg ctacttctct 240 
gattttctaa ggaaagaatt cagtgaagaa aacattttat tctggcaggc ctgtgaatat 300 
tttaatcatg ttcctgcaca tgacaaaaag gagctttcct acagggcccg ggagattttc 360 
agtaagtttc tctgcagcaa agccaccacc ccggtcaaca tcgacagcca ggcccagcta 420 
gcagacgacg tcctccgcgc acctcaccca gacatgttca aggagcagca gctscagatc 480 
ttcaatctca tgaagtttga tagctacact cgctttctga agtccccgct gtaccaggga 540 
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atgcatcctg ggcggaagtg gagggccgtg cactcccgga ctcgcagcag gtccccagca 600 

gcccggcttc caagcacagc ctcggttcag accacrccag tgtgtccacg ccaaaaaagt 660 

taagtggaaa atcaaaatcc ggccgatccc ttgaatgaag agctggggga tgaggacagc 720 

gagaagaagc ggaaaggcgc gtttttctcg tggtcgcgga ccaggagcac cgggaggtcc 780 

cagaaaaaga gggagcacgg ggaccacgca gacgacgccc tgcatgccaa tggaggcctg 840 

tgtcgccgag agtcgcaggg ctctgtgtcc tctgcgggga gcctggacct gtcggaggcc 900 

tgcaggactt tggcacccga gaaggacaag gccaccaagc actgctgcat tcatctcccg 960 

gatgggacat cctgcgtggt ggctgtcaag gcgggcttct ccatcaaaga catcctgtcc 1020 

-- - ggactctg-tg- agcggcatgg catcaacggg _gcggccgcgg_ acctcttcct ggtgggcggg 1080 

gacaagcctc tggtgcttgc accaagacag tagcatcttg ggagtcaagg gacctgcgcc 1140* 

ttaggaaaag cggcaccttt gttttcgggt tggatctttg tttccgattt aaccggttca 1200 

tggggattca aggccaagcc caccaagncc nttacggagg tgctgcggcc ctggtggcca 1260 

gntacggcnt ggactcat 1278 

<210> 123 

<211> 3115 

<212> DNA 

<213> Homo sapiens 

<400> 123 

ggcacgagcg cgggcagcga gcgcactcgg cggacgcaag ggcggcgggg agcacacgga 60 
gcactgcagg cgccgggttg ggacagcgtc ttcgctgctg ctggatagtc gtgttttcgg 120 
ggatcgagga tactcaccag aaaccgaaaa tgccgaaacc aatcaatgtc cgagttacca 180 
ccatggatgc agagctggag tttgcaatcc agccaaatac aactggaaaa cagctttttg 240 
atcaggtggt aaagactatc ggcctccggg aagtgtggta ctttggcctc cactatgtgg 300 
ataataaagg atttcctacc tggctgaagc tggataagaa ggtgtctgcc caggaggtca 360 
ggaaggagaa tcccctccag ttcaagttcc gggccaagtt ctaccctgaa gatgtggctg 420 
aggagctcat ccaggacatc acccagaaac ttttcttcct ccaagtgaag gaaggaatcc 480 
ttagcgatga gatctactgc ccccctgaga ctgccgtgct cttggggtcc tacgctgtgc 540 
aggccaagtt tggggactac aacaaagaag tgcacaagtc tgggtacctc agctctgagc 600 
ggctgatccc tcaaagagtg atggaccagc acaaacttac cagggaccag tgggaggacc 660 
ggatccaggt gtggcatgcg gaacaccgtg ggatgctcaa agataatgct atgttggaat 720 
acctgaagat tgctcaggac ctggaaatgt atggaatcaa ctatttcgag ataaaaaaca 780 
agaaaggaac agacctttgg cttggagttg atgcccttgg actgaatatt tatgagaaag 840 
atgataagtt aaccccaaag attggctttc cttggagtga aatcaggaac atctctttca 900 
atgacaaaaa gtttgtcatt aaacccatcg acaagaaggc acctgacttt gtgttttatg 960 
ccccacgtct gagaatcaac aagcggatcc tgcagctctg catgggcaac catgagttgt 1020 
atatgcgccg caggaagcct gacaccatcg aggtgcagca gatgaaggcc caggcccggg 1080 
aggagaagca tcagaagcag ctggagcggc aacagctgga aacagagaag aaaaggagag 1140 
aaaccgtgga gagagagaaa gagcagatga tgcgcgagaa ggaggagttg atgctgcggc 1200 
tgcaggacta tgaggagaag acaaagaagg cagagagaga gctctcggag cagattcaga 1260 
gggccctgca gctggaggag gagaggaagc gggcacagga ggaggccgag cgcctagagg 1320 
ctgaccgtat ggctgcactg cgggctaagg aggagctgga gagacaggcg gtggatcaga 1380 
taaagagcca ggagcagctg gctgcggagc ttgcagaata cactgccaag attgccctcc 1440 
tggaagaggc gcggaggcgc aaggaggatg aagttgaaga gtggcagcac agggccaaag 1500 
aagcccagga tgacctggtg aagaccaagg aggagctgca cctggtgatg acagcacccc 1560 
cgcccccacc accccccgtg tacgagccgg tgagctacca tgtccaggag agcttgcagg 1620 
atgagggcgc agagcccacg ggctacagcg cggagctgtc tagtgagggc atccgggatg 1680 
accgcaatga ggagaagcgc atcactgagg cagagaagaa cgagcgtgtg cagcggcagc 1740 
tgctgacgct gagcagcgag ctgtcccagg cccgagatga gaataagagg acccacaatg 1800 
acatcatcca caacgagaac atgaggcaag gccgggacaa gtacaagacg ctgcggcaga 1860 
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tccggcaggc caacaccaag cagcgcatcg acgagttcga ggccctgtaa cagccaggcc 1920 
aggaccaagg gcagaggggt gctcatagcg ggcgctgcca gccccgccac gcttgtcttt 1980 
agtgctccaa gtctaggaac tccctcagat cccagttcct ttagaaagca gttacccaac 2040 
agaaacattc tgggctggga accagggagg cgccctggtt tgttttcccc agttgtaata 2100 
gtgccaagca ggcctgattc tcgcgattat tctcgaatca cctcctgtgt tgtgctggga 2160 
gcaggactga ttgaattacg gaaaatgcct gtaaagtctg agtaagaaac ttcatgctgg 2220 
cctgtgtgat acaagagtca gcatcattaa aggaaacgtg gcaggacttc catctgtgcc 2280 
atacttgttc tgtattcgaa atgagctcaa attgattttt taatttctat gaaggatcca 2340 
Jcc%ttg%^t^t%tAS9^gpX^A9M39Stgj^aat^ttt tgg^^tga^gtctgaagca 2400 
ctctcgcaca cacagtgatt ccctcctccc gtcactccac gcagctggca gagagcacag 2460 
tgatcaccag cgtgagtggt ggaggaggac acttggatat ttttttagtt tttttttttt 2520 
tggcttaaca gttttagaat acattgtact tatacacctt attaatgatc agctatatac 2580 
tatttatata caagtgataa tacagatttg taacattagt tttaaaaagg gaaagttttg 2640 
ttctgtatat tttgttacct tttacagaat aaaagaatta catatgaaaa accctctaaa 2700 
ccatggcact tgatgtgatg tggcaggagg gcagtggtgg agctggacct gcctgctgca 2760 
gtcacgtgta aacaggatta ttattagtgt tttatgcatg taatggacta tgcacacttt 2820 
taattttgtc agattcacac atgccactat gagctttcag actccagctg tgaagagact 2880 
ctgtttgctt gtgtttgttt ggcagtctct ctctgccatg gccttggcag gctgctggaa 2940 
ggcagcttgt ggaggccgtt ggttccgccc actcattcct tctcgtgcac tgctttctcc 3000 
ttcacagcta agatgccatg tgcaggtgga ttccatgccg cagacatgaa ataaaagctt 3060 
tgcaaaggca aaaaaaaaaa aaaaaraaaa maaaaaaaaa maaaraaaaa aaaaa 3115 

<210> 124 
<211> 379 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (340) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (344) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (366) 

<223> n equals a,t,g, or c 
<400> 124 

atgaatcggg ttattgaaga agatggaacc agtgcttaat ttgtcttgtc taaggtggaa 60 
atcttgtgct gtttaaaaag cagattttat tctttgcctt ttgcatgact gatagctgta 120 
actcacagtt aacatgcttt cagtcaagta cagattgtgt ccactggaaa ggtaaatgat 180 
tgctttttta tattgcatca aacttggaac atcaaggcat ccaaaacact aagaattcta 240 
tcatcacaaa aataattcgt ctttctaggt tatgaagaga taattatttg kctggtaagc 300 
atttttataa acccacycat tttatattta graaaatccn aaangggtgg gggacgccct 360 
tgtagngacc ttccaatac 379 



WO 00/55351 



90 



PCT7US00/05883 



<210> 125 
<211> 1267 
<212> DNA 

<213> Homo sapiens 



<400> 125 

ggcacagttg aggctggtga ctgtggccgg 
gagggcagcg cgcttggcgc ttctcccctc 
ttgt^gcgcg ctccggctcc _ggctgagctg 
ggtgatgtct gggagccctt ccttgacagc 
tcacccaggc tggcagatca tggtagcagc 
cagcggctga ggaggggccc cagcagcccc 
agacgtggtg gtcgtggtga caggactggc 
gatggtgggg agaaccgcag ccgagaccac 
cctcgcgagt atggcagcca ggagggcaag 
agtgcggagg attcctacga ggcctccccg 
cggcacaggc acagccccac cggcccgcca 
caggactatc ggaccgagca agggaggagg 
agaaggccag taacatcgtc atgctgagga 
tccgtggcca gytgcagtcg cacggcgtgc 
aatcttcagg tcagagccgg ggcttcgcct 
acgatggatg gaagccaatc agcactccct 
ctacagtgac cccaagccca agatcaatga 
gaacttcaaa cgccgagaga agtgcttcaa 
gaagctgccc ctcggmacga ggytggatca 
gagccagggc ctgcttyccc tgccgcagcc 
agccctgtca cagggctcgg agccaagctc 
caacctg 

<210> 126 
<211> 841 
<212> DNA 

<213> Homo sapiens 
<400> 126 

gcgttacsat cgtccgtgcg caccgcccgg 
gcggacgcgc cggcccgcag ttggcctgcg 
gcgatcaata ctttggattt ttaatttcta 
gagctttttc caactcctga tgaaaaggaa 
tgtggcggcg ggtggagcct catctttcgc 
ccttgatcga aaaaaaaatc cagaaccttg 
gcttataaca atcaaccaac aatggaaacc 
gaccaaatga cgagccctcg cctctttctt 
catttctgca caaactagat tctggacacc 
agggtttgtc tacatttttt gggctctgga 
cactgtctaa aagtttgtgc ttattttctt 
tgtttatgat ctatgaatgt ttttcttaaa 
ttaataaaat gccatttgtg caagaaaaaa 
gatccctcga ggggcccaag cttacgcgtg 

g 



ctgggagtag gcggcagtga gtttccctgg 60 
cccccgatct gcctccagtc tcggacttgg 120 
ggagagttgg J^gaggtggc ggcgggcaga 180 
ccgggccgag aagagtccct gcaggaagca 240 
agcgggggtg gctgggaagt gaaacggagc 300 
cgaaggccct atcaggacat ggagtatgaa 360 
cgctatggag ccactgaccg ctcgcaggat 420 
gactaccggg acatggacta ccgttcatat 480 
catgactatg acgactcatc tgaggagcag 540 
ggctccgaga ctcagcgtag gcggcggcgg 600 
ggcttccccc gagacggcga ctatcgggac 660 
aggaggagga rgaggatgag gaggaggagg 720 
tgctgccaca ggcasccact gaggatgaca 780 
aagcacggga rgttcggytg atgcggaaca 840 
tcgtcgagtt tagtcacttg caggacgctc 900 
caacatcctg ggccagaagg tgtcgatgca 960 
ggactggctg tgcaataagt gtggcgtcca 1020 
atgtggcgtg cccaagtcag aggcagagca 1080 
gcagacactg ccactgggtg kccgggagct 1140 
ctaccaggcc cagggagtcc tggcctccca 1200 
agagaacgcc aatgacacca tcattttgcg 1260 

1267 



cgtccaggtg agtctcccat ctgcagagac 60 
gagcgcggtg gacggtttgg cgcccaccag 120 
gatttggcaa ttcttcgctg aagtcatcat 180 
ggaactcatt cccttggtgg tgttcatgac 240 
tgtgtattct ctttggaaaa ccgatgtgat 300 
ggaaactgtg gaccctactg tacctcaaaa 360 
cattgaagag ttgcaaaatg tccaaagggt 420 
ctgaagagta ctctataaat ctagtggaaa 480 
agtgtgcgga aatgcttctg ctacattttt 540 
taaggaatta aaggagtgca gcaataactg 600 
gtaaatttga atattgcata ttgaaatttt 660 
atttacaaag ctttgtaaat tagattttct 720 
aaaaaaaaaa aaagggcggc cgctctagag 780 
catgcgacgt catagctctg tccctacgaa 840 

841 
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<210> 127 

<211> 1172 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (119) 

_<223> n. equals a,t,g, or c 
<400> 127 

tactatttat agctttagat agggcctccc ttcccctctt ctttctttgt tctctttcat 60 

taaacccctt ccccagtttt tttttatact ttaaaccccg ctcctcatgg ccttggccnt 120 

ttctgaagct gcttcctctt ataaaatagc ttttgccgaa acatagtttt tttttagcag 180 

atcccaaaat ataatgaagg ggatggtggg atatttgtgt ctgtgttctt ataatatatt 240 

attattcttc cttggttcta gaaaaataga taaatatatt tttttcagga aatagtgtgg 300 

tgtttccagt ttgatgttgc tgggtggttg agtgagtgaa ttttcatgtg gctgggtggg 360 

tttttgcctt tttctcttgc cctgttcctg gtgccttctg atggggctgg aatagttgag 420 

gtggatggtt ctaccctttc tgccttctgt ttgggaccca gctggtgttc tttggtttgc 480 

tttcttcagg ctctagggct gtgctatcca atacagtaac cacatgcggc tgtttaaagt 540 

taagccaatt aaaatcacat aagattaaaa attccttcct cagttgcact aaccacgttt 600 

ctagaggcgt cactgtatgt agttcatggc tactgtactg acagcgagag catgtccatc 660 

tgttggacag cactattcta gagaactaaa ctggcttaac gagtcacagc ctcagctgtg 720 

ctgggacgac ccttgtctcc ctgggtagga ggggggggaa tgggggaggg ctgatgaggc 780 

cccagctggg gcctgttgtc tgggaccctc cctctcctga gaggggaggc ctggtggctt 840 

agcctgggca ggtcgtgtct cctcctgacc ccagtggctg cggtgagggg aaccaccctc 900 

ccttgctgca ccagtggcca ttagctcccg tcaccactgc aacccagggt cccagctggc 960 

tgggtcctct tctgccccca gtgcccttcc ccttgggctg tgttggagtg agcacctcct 1020 

ctgtaggcac ctctcacact gttgtctgtt actgattttt tttgataaaa agataataaa 1080 

acctggtact ttctaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1140 

aaaaagggcg gccgctcgcg atctagaact ag 1172 

<210> 128 
<211> 891 
<212> DNA 
<213> Homo sapiens 



<400> 128 

acccacgcgt ccgtgagatt ctctcccagg 
ttactaattt ccactgcttt taaggccctg 
tcgttgtgac ccaacctgga gtcggtcccg 
caggcatgtg tgactgtttc agcgactgcg 
cgtgccttgg gtgtcaagtt gcagctgata 
tcgcaatgag gactctctac aggacccgat 
atatggcaac tctttgctgt cctcattgta 
gaaggagagc catgcgtact ttctaaaaac 
aaattcagca gacacctctt cagcttgagt 
tggatatgct taagtacaac tgatggcatg 
tgaatgttgt ccctgaactt agctaaatgg 
atcgaatttc ctggcttata aactttttaa 
attttactga taagattctt catgcttctt 



ccacaagaca tttcctgctc ggaaccttgt 60 
caetgaaaat gcaagctcag gcgccggtgg 120 
gtccggcccc ccagaactcc aactggcaga 180 
gagtctgtct ctgtggcaca ttttgtttcc 240 
tgaatgaatg ctgtctgtgt ggaacaagcg 300 
atggcatccc tggatctatt tgtgatgact 360 
ctctttgcca aatcaagaga gatatcaaca 420 
tgatggtgaa aagctcttac cgaagcaaca 480 
tcttcaccat cttttgcaac tgaaatatga 540 
aaaaaaatca aatttttgat ttattataaa 600 
tgcaacttag tttctccttg ctttcatatt 660 
attacatttg aaatataaac caaatgaaat 720 
tgctctcctt aaaatgtctt tttcactagt 780 
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tagttccaag ggtcagtctc ataattttgt tcttatactt tgatttcctt tttctttttt 840 
ttttttttta atagagttgg gggatcyttc yttctttttt tttttttttt t 891 

<210> 129 
<211> 2461 
<212> DNA 

<213> Homo sapiens 

_<220> 

<221> misc feature 
<222> (14) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1164) 

<223> n equals a,t,g, or c 
<400> 129 

tttcaattct tggntttctg ttcccttcta ccaaaaccca gcataggact cagtgtacac 60 
ttactttaaa acaaaaactc acatttctta gctgcaggtg atggcctcag tcattttaat 120 
acagcctgga atgagtttgc ttattaccca gtcactttcg tagtgaatgt tcaaacccca 180 
aagcaaatgt ttgcatctcc ttgtccataa aggagaaagc caggttatag gagaaagaga 240 
gagaaaggcg catgtctgtt tgcacagaga gaggcaattt tgtctacctt tcgagaatca 300 
gttataaaca gaagggcctc ttaggatttt gagctctcct gacaatgaag gaaaagctct 360 
cttgagtata caagttccac actcattacc tttcagtggt gacccatcac ccactacaat 420 
ttgttgaagg aagggagtgt cagagatatg ctttaaagtt gtactttagg ctgaaattct 480 
ctctgtattt ggacctgcag atgttgtgta cagaaccgat gcatggcagg gtcaggaagc 540 
taggagagtg aaggcgcttg tggagacagc tctgtagcaa atgaaacacg gaagcctccg 600 
ggaatgtgtt tgtgtcacca gcagcaggca tttccctgtc ctccccaccc ccagtctcca 660 
catccccagc agcctcttcc agaagcatgt cagggagacg gacaggtgct ctccttctcg 720 
tgcaccacat ccaagtccac ccaccgtgga cgcagtgtga ctaaatgctg gccttgaaga 780 
gaaaccctca gccagcttgt ctgttgtcca ggtccctcag tgtctctggt ttccctgccc 840 
tgcataattt aagcattagt gccaaataca tctgtcatat tcctctccct ggagactgcg 900 
aaatgtccag actttttcag actagtggag ggaaggaatg ttacataact aagtggaggc 960 
ctggaactgt caggatttga cagggctgga ccagagaccc ttccgcctct gcctagtgtg 1020 
tctgtcaggc aggcagcagc catcaatcca agaatgagcc atggcggcaa gcactktgtg 1080 
gagaaaggaa cccagccgag gtctgagttt cagacagaaa ctggggagtt gggacatctt 1140 
ctctgtgcca ggcttcattg acancatcgg tccttcattg asctgagccc aagccctcag 1200 
tggaacctgt caagagcatc agcagcatgg agctgaagac cgagcccttt gatgacttcc 1260 
tgttcccagc atcatccagg cccagtggct ctgagacagc ccgctccgtg ccagacatgg 1320 
acctatctgg gtccttctat gcagcagact gggagcctct gcacagtggc tccctgggga 1380 
tggggcccat ggcacagagc tggagcccct gtgcactccg gtggtcacct gtactcccag 1440 
ctgcactgct tacacgtctt ccttcgtctt cacctacccc gaggctgact ccttccccag 1500 
ctgtgcagct gcccaccgca agggcagcag cagcaatgag ccttcctctg actcgctcag 1560 
ctcacccacg ctgctggccc tgtgaggggg cagggaaggg gaggcagccg gcacccacaa 1620 
gtgccactgc ccgagctggt gcattacaga gaggagaaac acatcttccc tagagggttc 1680 
ctgtagacct agggaggacc ttatctgtgc gtgaaacaca ccaggctgtg ggcctcaagg 1740 
acttgaaagc atccatgtgt ggactcaagt ccttacctct tccggagatg tagcaaaacg 1800 
catggagtgt gtattgttcc cagtgacact tcagagagct ggtagttagt agcatgttga 1860 
gccaggcctg ggtctgtgtc tcttttctct ttctccttag tcttctcata gcattaacta 1920 
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atctattggg ttcattattg gaattaacct ggtgctggat attttcaaat tgtatctagt 1980 
gcagctgatt ttaacaataa ctactgtgtt cctggcaata gtgtgttctg attagaaatg 2040 
accaatatta tactaagaaa agatacgact ttattttctg gtagatagaa ataaatagct 2100 
atatccatgt actgtagttt ttcttcaaca tcaatgttca ttgtaatgtt actgatcatg 2160 
cattgttgag gtggtctgaa tgttctgaca ttaacagttt tccatgaaaa cgttttattg . 2220 
tgtttttaat ttatttatta agatggattc tcagatattt atatttttat tttatttttt 2280 
tctaccttga ggtcttttga catgtggaaa gtgaatttga atgaaaaatt taagcattgt 2340 
ttgcttattg ttccaagaca ttgtcaataa aagcatttaa gttgaatgcg aaaaaaaaaa 2400 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa .aaagggcggc _cgctcgcgat jrtagaactag _2460 
t "2461 

<210> 130 

<211> 2197 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1381) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2194) 

<223> n equals a,t,g, or c 
<400> 130 

gacgagatct gtgtcagaac gtgcgtgtga gcggatacaa aacccgagag aggcgtgagc 60 
agcgctgtgt ttgcgagcgg kagcgaggrg cgccggctgr ggtgtgtgct cctgagctct 120 
tcagaaacca ggctgctttc aggaacattg ctgtggattc ccagggccta ttccactaga 180 
agcaagatgg ctgaactcaa tactcatgtg aatgtcaagg aaaagatcta tgcagttaga 240 
tcagttgttc ccaacaaaag caataatgaa atagtcctgg tgctccaaca gtttgatttt 300 
aatgtggata aagccgtgca agcctttgtg gatggcagtg caattcaagt tctaaaagaa 360 
tggaatatga caggaaaaaa gaagaacaat aaaagaaaaa gaagcaagtc caagcagcat 420 
caaggcaaca aagatgctaa agacaaggtg gagaggcctg aggcagggcc cctgcagccg 480 
cagccaccac agattcaaaa cggccccatg aatggctgcg agaaggacag ctcgtccaca 540 
gattctgcta acgaaaaacc agcccttatc cctcgtgaga aaaagatctc gatacttgag 600 
gaaccttcaa aggcacttcg tggggtcaca ggcccaaata ttgagaaatc agtgaaggat 660 
ttgcaacgct gcaccgtttc tctaactaga tatcgcgtca tgattaagga agaagtggat 720 
agttccgtga agaagatcaa agctgccttt gctgaattac acaactgcat cattgacaaa 780 
gaagtttcat taatggcaga aatggataaa gttaaagaag aagccatgga aatcctgact 840 
gctcgtcaga agaaagcaga agaactaaag agactcactg accttgccag tcagatggca 900 
gagatgcagc tggccgaact cagggcagaa attaagcact ttgtcagcga gcgtaaatat 960 
gacgaggagc tcgggaaagc tgcccggttt tcctgtgaca tcgaacagct gaaggcccaa 1020 
atcatgctct gcggagaaat tacacatcca aagaacaact attcctcaag aactccctgc 1080 
agctccctgc tgcctctgct gaatgcgcac gcagcaacct ctgggaaaca gagtaacttt 1140 
tcccgaaaat catccactca caataagccc tctgaaggca aagcggcaaa ccccaaaatg 1200 
gtgagcagtc tccccagcac cgccgacccc tctcaccaga ccatgccggc caacaagcag 1260 
aatggatctt ctaaccaaag acggagattt aatccacagt atcataacaa caggctaaat 1320 
gggcctgcca agtcgcaggg cagtgggaat gaagccgagc cactgggaaa gggcaacagc 1380 
ngccacgaac acagaagaca gccgcacaac ggcttccggc ccaaaaacaa aggcggtgca 1440 
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aaaatcaaga ggcttccttg gggatgaaga cccccgaggc cccggcccat tctgaaaagc 1500 
cccggcgaag gcagcacgct gcagacacct cggaggccag gcccttccgg ggtagtgtcg 1560 
gtagggtttc acagtgcaat ctctgcccca cgagaataga agtttccaca gatgcagcag 1620 
ttctctcagt cccggctgtg acgttggtgg cctgagctag gaggaaaaag agcagttttc 1680 
actcagtttt ggttccctgc ccgaggtgct gacccaattc gctgccaaaa gagtgtcaat 1740 
cagaatatac aaatcccgta tggttgtgtc atcctctctt aatcattttt actaattcta 1800 
ataatcagct ctagcttgct tcataatttt catggctttg cttgatctgt tgatgctttc 1860 
tctcatcaag actttgcagc attttagcca ggcagtattt actcattatt aggaaaatca 1920 
agatgtggct_ gaagatca_ga ggctcagtta _gcaacctgtg ttgtagcagt gatgtcagtc 1980 
cattgattgt ctttagagag ttaatgttac aaaaaagaat tcttaataat cagacaaaca 2040 
tgatctgctg aggacacatg cgcttttgta gaatttaaca tctggtgttt ttctgaaaaa 2100 
atatatatac atatattgct ttatttgaaa caaattaaaa tatgctgcat ttgaaaaaaa 2160 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaanaaa 2197 

<210> 131 

<211> 464 

<212> DNA 

<213> Homo sapiens 

<220> . 

<221> misc feature 
<222> (397) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (405) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (420) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (449) 

<223> n equals a,t,g, or c 
<400> 131 

attcatctcg ttcattgcta caccccgtta gatcctcggc ggtgccaggt ttcgtcgaat 60 
ggaaacccaa atgggtataa gcgttccact ttggcagcgt tgctaaagca accaccacca 120 
gcgttggaac ggttggctac taccaattta tggaccgcct attaagtggc atggttacag 180 
ccaatacgat agtgagaaaa ccaaaacgca gcctagtgag agtagaaagt gtaacaccat 240 
tgcccacaac tggttgctgc ctactgtcgc taaggcggct taggcaaaat ttgctgcagc 300 
gtacgcggag agttgtttac caaagatgcc ttacaaccct gcgctgaaag ggggctgctg 360 
cttatgccaa ttatgtttta aggctggctt ctggtanttt tgccnaatgg ttttgatttn 420 
aggtttacca tttgttttcc ccaaattanc cctttgcgcg cccg 464 

<210> 132 
<211> 1950 
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<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (1941) 

<223> n equals a,t,g, or c 

_<400> 132 . 

ggggtggctt gccacccaca gcaattgtga ctttgaaagg ccattccacc gttctatcaa 60 
tccagctgct tcaggatgat gggcaacgtg gtaagaccag tgaattccac gaacatgagc 120 
ccactgctgc acttctatgg ccgtaaatta acttgagaaa gtggaatcga attccgatgt 180 
tgaattttcc ttctggcccc attcatgtgg caggtggtga ttcaggattg tcctcccggg 240 
ctggcagcag ggccccagcg gcaccatgtc tgccctcgga gtcaccgtgg ccctgctggt 300 
gtgggcggcc ttcctcctgc tggtgtccat gtggaggcag gtgcacagca gctggaatct 360 
gcccccaggc cctttcccgc ttcccatcat cgggaacctc ttccagttgg aattgaagaa 420 
tattcccaag tccttcaccc ggttggccca gcgcttcggg ccggtgttca cgctgtacgt 480 
gggctcgcag cgcatggtgg tgatgcacgg ctacaaggcg gtgaaggaag cgctgctgga 540 
ctacaaggac gagttctcgg gcagaggcga cctccccgcg ttccatgcgc acagggacag 600 
gggaatcatt tttaataatg gacctacctg gaaggacatc cggcggtttt ccctgaccac 660 
cctccggaac tatgggatgg ggaaacaggg caatgagagc cggatccaga gggaggccca 720 
cttcctgctg gaagcactca ggaagaccca aggccagcct ttcgacccca ccttcctcat 780 
cggctgcgcg ccctgcaacg tcatagccga catcctcttc cgcaagcatt ttgactacaa 840 
tgatgagaag tttctaaggc tgatgtattt gtttaatgag aacttccacc tactcagcac 900 
tccctggctc cagctttaca ataattttcc cagctttcta cactacttgc ctggaagcca 960 
cagaaaagtc ataaaaaatg tggctgaagt aaaagagtat gtgtctgaaa gggtgaagga 1020 
gcaccatcaa tctctggacc ccaactgtcc ccgggacctc accgactgcc tgctcgtgga 1080 
aatggagaag gaaaagcaca gtgcagagcg cttgtacaca atggacggta tcaccgtgac 1140 
tgtggccgac ctgttctttg cggggacaga gaccaccagc acaactctga gatatgggct 1200 
cctgattctc atgaaatacc ctgagatcga agagaagctc catgaagaaa ttgacagggt 1260 
gattgggcca agccgaatcc ctgccatcaa ggataggcaa gagatgccct acatggatgc 1320 
tgtggtgcat gagattcagc ggttcatcac cctcgtgccc tccaacctgc cccatgaagc 1380 
aacccgagac accattttca gaggatacct catccccaag ggcacagtcg tagtgccaac 1440 
tctggactct gttttgtatg acaaccaaga atttcctgat ccagaaaagt ttaagccaga 1500 
acacttcctg aatgaaaatg gaaagtttaa gtacagtgac tatttcaagc cattttccac 1560 
aggaaaacga gtgtgtgctg gagaaggcct ggctcgcatg gagttgtttc ttttgttgtg 1620 
tgccattttg cagcatttta atttgaagcc tctcgttgac ccaaaggata tcgacctcag 1680 
ccctatacat attgggtttg gctgtatccc accacgttac aaactctgtg tcattccccg 1740 
ctcatgagtg tgtggaggac accctgaacc ccccgctttc aaacaagatt tcgaattgtt 1800 
tgaggtcagg atttctcaaa ctgattcctt tctttgcata tgagtatttg aaaataaata 1860 
ttttcccaga atataaataa atcatcacat gattatttta actawaaaaa aaaaaaaaaa 1920 
aaaaaaaaaa aaaaaaaaaa naaaaaaaaa 1950 

<210> 133 

<211> 2093 

<212> DNA 

<213> Homo sapiens 

<400> 133 

cacgcgttcg cccacgcgts sgctgggttt ctgaactgct gggtttctgc ttgctcctct 60 
ggagatgcag cgtctgttga ctccagtgaa* gcgcattctg caactgacaa gagcggtgca 120 
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ggaaacctcc ctcacacctg ctcgcctgct cccagtagcc caccaaaggt tttctacagc 180 
ctctgctgtc cccctggcca aaacagatac ttggccaaag gacgtgggca tcctggccct 240 
ggaggtctac ttcccagccc aatatgtgga ccaaactgac ctggagaagt ataacaatgt 300 
ggaagcagga aagtatacag tgggcttggg ccagacccgt atgggcttct gctcagtcca 360 
agaggacatc aactccctgt gcctgacggt ggtgcaacgg ctgatggagc gcatacagct 420 
cccatgggac tctgtgggca ggctggaagt aggcactgag accatcattg acaagtccaa 480 
agctgtcaaa acagtgctca tggaactctt ccaggattca ggcaatactg atattgaggg 540 
catagatacc accaatgcct gctacggtgg tactgcctcc ctcttcaatg ctgccaactg 600 
_ .gatggagtcc-ag.t.tcctggg. .atgg.tcgt.ta. tgcca.tggtg. gtctg.tggag _acattg.ccgt._66J) 
ctatcccagt ggtaatgctc gtcccacagg tggggccgga gctgtggcta tgctgattgg 720 
gcccaaggcc tctggccctg gagcgagggc tgaggggaac ccatatggag aatgtgtatg 780 
acttctacaa accaaatttg gcctcggagt acccaatagt ggatgggaag ctttccatcc 840 
agtgctactt gcgggccttg gatcgatgtt acacatcata ccgtaaaaaa atccagaatc 900 
agtggaagca agctggcagc gatcgaccct tcacccttga cgatttacag tacatgatct 960 
ttcatacacc cttttgcaag atggtccaga agtctctggc tcgcctgatg ttcaatgact 1020 
tcctgtcagc cagcagtgac acacaaacca gcttatataa ggggctggag gctttcgggg 1080 
ggctaaagct ggaagacacc tacaccaaca aggacctgga taaagcactt ctaaaggcct 1140 
ctcaggacat gttcgacaag aaaaccaagg cttcccttta cctctccact cacaatggga 1200 
acatgtacac ctcatccctg tacgggtgcc tggcctcgct tctgtcccac cactctgccc 1260 
aagaactggc tggctccagg attggtgcct tctcttatgg ctctggttta gcagcaagtt 1320 
tcttttcatt tcgagtatcc caggatgctg ctccaggctc tcccctggac aagttggtgt 1380 
ccagcacatc agacctgcca aaacgcctag cctcccgaaa gtgtgtgtct cctgaggagt 1440 
tcacagaaat aatgaaccaa agagagcaat tctaccataa ggtgaatttc tccccacctg 1500 
gtgacacaaa cagccttttc ccaggtactt ggtacctgga gcgagtggac gagcagcatc 1560 
gccgaaagta tgcccggcgt cccgtctaaa ggtgttctgc agatccatgg aaagcttcct 1620 
gggaaacgta tgctagcaga gcttctcccc gtgaatcata tttttaagat cccactctta 1680 
gctggtaaat gaatttgaat cgacatagta gccccataag catcagccct gtagagtgag 1740 
gagccatctc tagcgggccc ttcattcctc tccatgctgc aatcactgtc ctgggcttat 1800 
ggtgctatgg actaggggtc ctttgtgaaa gagcaagatg gagcaatgga gagaagacct 1860 
cttcctgaat cactggactc cagaaatgtg catgcagatc agctgttgcc ttcaagatcc 1920 
agataaactt tcctgtcatg tgttagaact ttattattat taatattgtt aaacttctgt 1980 
gctgttcctg tgaatctcca aattttgtac cttgttctaa gctaatatat agcaattaaa 204 0 
aagagagaaa gaggaaaaaa aaaaaaactt tggggggggc ccggacccca att 2093 

<210> 134 
<211> 729 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (646) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (665) 

<223> n equals a,t,g, or c 
<220> 

<22l> misc feature 
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<222> (725) 

<223> n equals a,t,g, or c 
<400> 134 

gctcgtgccg aattcggcac gagtcggcac gaggtccaag ggggtgtgtg ttcacgggaa 60 
tgctgagtac cagcccggtt ctccagttta ttcctccaag tgccaggact gcgtgtgcac 120 
ggacaaggtg gacaacaaca ccctgctcaa cgtcatcgcc tgcacccacg tgccctgcaa 180 
cacctcctgc agccctggct tcgaactcat ggaggccccc ggggagtgct gtaagaagtg 240 
tgaajcag_acg_cactgtatca tcaaacggcc cgacaaccag cacgtcatcc tgaagcccgg 300 
ggacttcaag agcgacccga agaacaactg cacattcttc agctgcgtga agatccacaa 360 
ccagctcatc tcgtccgtct ccaacatcac ctgccccaac tttgatgcca gcatttgcat 420 
cccgggctcc atcacattca tgcccaatgg atgctgcaag acctgcaccc ctcgcaatga 4 80 
gaccagggtg ccctgctcca ccgtccccgt caccacggag gtttcgtacg ccggctgcac 540 
caagaccgtc ctcatgaatc attgctccgg gtcctgcggg acatttgtca tgtamtcggc 600 
caaggccagg ccctggacca cagcttgctc ctgctgcaaa gaaganaaaa ccagccagcg 660 
tgagntggtc ctgactgccc aatggcggtc gctaacacac acctacacca catcgagact 720 
gccantgcc 729 

<210> 135 

<211> 1189 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (5) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (8) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (17) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1160) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1175) 

<223> n equals a,t,g, or c 
<400> 135 

gtaanacnga cagtacngta cggaattccc gggtcgaacc cacgcgtcct ggggtgagag 60 
ggtgacgcat gtgccctctg gcagtctgct gctgtgtcca gagtccgact ccagctgggc 120 



